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Ancestors of Tasmania across land FELLING THE FORESTS 
Aborigines bridge with Australia 
arrive SS : 5 Like a balding man's head, 
make Tasmania “A Plague of Humans”—that's how one overheated vnartigeety hist ee 
an island Dutch ships 1990 news headline referred to the recent growth re ihe belcredbitks 
| explore Australia’s of Australia’s population, which has contributed to mrss 
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i to today's First European cially those in the tropics, are particularly sensitive three-quarters of the 
settlement, 1788 to fluctuations in the supply of water, Long periods rain forest has been 
VESTIGIAL FOREST ' of drought caused by changes in the global climate destroyed. All this felling 
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Gain in tree cover 


NATIVE VEGETATION 
Some 500 species of eucalyptus have 
long flourished across the continent 
The trees’ tough bark and deep, 
broad roots help them survive both 
fire and drought. 


Dingo 





_AFERAL INFESTATION 


Over the years Europeans have 
introduced a host of non- 
native animals that have 
become a feral menace. 

Joining the destructive 

dingo, brought in 3,500 





Washington, D.C., July 2000 

















Introduced Species 
In the mid-18005 transplanting animals from their 
native habitats to a newly settled continent seemed 
like a good idea. Europeans shipped camels here 





House cat 


een in light of the violent, 





earth-shattering events to help explorers traverse a dry, uncharted interior eceetuioe nett 
Today 4X45 crisscross the outback, and camels Pi oat, pig, donkey, water 
that have punctuated wvencer In feral Herds. Other species arived uri 5 water pd abs fsevad poral 
other regions through- tentionally: Various mollusks and seaweeds, for bbuffalo; all of which pose ecologi- 
y instance, arrived in the ballast water of ships, then, cal problems. Rabbits, 
out time, Australia upon release, outcompeted native species. Unlike Gat anather alien invader, dig 
can seem like a pretty sedate natural selection, these competitive changes ere burrows and hasten deserti- 


occurred not gradually but in a relatively brief 
moment 


fication. Foxes, first intro- 
duced by sportsmen in the 
18605, are one of Australia's 
‘most aggressive predators, 
killing rabbits but also 
countless marsupials. 











place. In the 50 million years 

since Australia separated from 
Antarctica and drifted north, few 
volcanoes have erupted, few glaciers 


with sometimes devastating results. Sambar deer 


Rabbit 


Introduced game animals 


Present extent of most 
fox and rabbit populations ' 


TO CONTROL sugarcane beetles, Euro 
peans introduced cane toads, which 
became pests themselves. 


Red fox Cane toad 


have grown, and only low mountains 
have risen. Despite its geologic quiet Aus- 
tralia is a biological horn of plenty—one 
of the world’s 17 megadiversity countries, 
according to Conservation International. 
This endowment, though, is threatened, 
largely due to Europeans who began 
arriving in the 18th century. Transforming 
an alien landscape to be like home, they 
upset the ecological equilibrium, and the 
consequences still reverberate today. 







Vegetation of Australia 
| Rain forest 
Open forest 
Woodland 
Open woodland 


Scrub (tall shrubs) 


When the first English set- 
tlers arrived in 1788, the land 
was hardly virgin. For per- 
haps 60,000 years Aborig- 
ines had been roaming the 


WASTE SLURRY from alumina processing 
collects in a dry stacking area, a process 
that helps contain the alkaline red mud. 


Shrubland A 
THE PHYSICAL oper airablend Image Not Available 
ENVIRONMENT Grassland 


, Ff 

Soils 

I Sandy, shallow, or waterlogged 
B® Low in nutrients 


©) Naturally high in salt 
Generally fertile 





Soil infertility is 
partly a result of 
the long absence of 
volcanism and gla- 
clation—geologic 
processes that 
would have helped 
replenish the soll. 






RESTORING TREES 


Scattered grasses and herbs 
Pasture and cropland 
Human-induced salinity 


Urban area 


Some farmers are cultivating the Tas 


continent, fire in hand. They 
used it to temper flints, thin 
woodlands, flush out prey, 
and encourage new plant 
growth. Though they no 
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SUPPRESSING FIRE has gone out of fash 
jon, as Australians realize the value of 
flames in maintaining ecological balance. 


FERAL CONTROL 
House cats and foxes, both introduced spe- 
cies, have decimated the wildlife of Western 
Australia and contributed to the extinction 
of ten native mammals. Wildlife managers 
have resorted to poisoning the predators. 


doubt affected the ecologi- 
cal balance, their small 
population and nomadic 
lifestyle tended to dampen 
that impact. 


Image Not Available 


PAYING FOR PRESERVATION 
What's the most effective strategy to 
combat degradation of the environment? 
"We don’t beat about the bush—we buy 
It!” claims the nonprofit Australian Bush 
Heritage Fund, which then develops man. 
agement plans to protect the land in per 
petuity. Since 1990 the fund has acquired 
6,100 acres and created 12 reserves. 

































HABITAT FRAGMENTATION 
No Australian state has a greater bio: 
diversity than Queensland, yet It too is. 
threatened. In southeast Queensland, 
for instance, 99 percent of forest rem: 
nants are less than 125 acres—too small 
to sustain some native species. 


LUSH LAND. 
drought, foraging kanj 
crowds have eroded that memory. 


Image Not Available 


MURRAY-DARLING RIVER BASIN 
Covering roughly 14 percent of the 
continent, this drainage basin helps 
sustain Australia’s wheat and wool 
Industries but suffers for it: intensive 
ulture has led to severe erosion, 


\ce cradled Lake Mungo, but 
1008, and human 





i Fox inv foc 
Rabbit invasion Tamia 


© Area where animals 
were introduced 





For eons Aborigines practiced 
“fire-stick farming,” applying 
the torch to the land in a care- 
fully controlled way to clear 
‘and rejuvenate land for 
hunting and gather- 

jing. Such regular 

“cool burns” also 

reduced the amount 

of fuel available for 

hotter, more damag: 

ing fires that ignite 

naturally. Europeans, 

though, deemed fire 

a threat to life and 

property and for many 

years suppressed all 

fires. AS a result, bush- 

fires have intensified, 


Potential for disastrous 





partly because stray bushfires 
omens arhar Extreme ; 
Bi High w 
BB Moderate 
Low 
Area of periodic 


_OVERGRAZING 


As sheep and cattle graze their way 
across Australia’s pastures, they strip 
ground cover, hastening soil ero 
sion. Water troughs built for 
livestock also refresh and sus- 
tain wandering feral herds. 
And as pasture expands, 
natural habitats for 

native species disappear. 

The range contraction 

of the Gouldian finch, 

for instance, may be 

‘caused by expansion of 
pastureland. One big fear 
‘among environmentalists 

is that relentless grazing 











will transform marginal 


‘manian blue gum (Eucalyptus globulus), terrain—the shrublands 


one of the fastest growing native trees 













ization, and water pollution. 


in Australia and an excellent source of ‘and semiarid grasslands— Grazing land 

\rood fiber Keresn and Japanese paper t into desert. I Catto 

companies have bankrolled these tree C 
farms, which may relieve logging pres- 1 Sheep 


sures elsewhere. 


Climate 
@ Hot and humid 
I Hot dry summer, warm winter 
I Hot dry summer, cold winter 
BH Temperate 

Cool temperate 





Prevailing winds 
from the southeast 
quickly release their 
moisture along the 
coast of Australia, 
leaving much of the 
continent arid or 
semiarid. 


LONDON PERTH 


CLIMATE COMPARISONS 







DARWIN ‘SYDNEY 





Early British settlers, accustomed 
to a moderate climate back home, 
found a land of extremes, es 
cially along Australia’s northern 


100°» 





coast. There monsoons could drop 
more rain in two months than a 
Londoner would see in a year. And 








the heat must have seemed hellish. 


Jan. June Dec Jan. June Dec. Jan. 


For rainfall in millimeters multiply number of inches by 25.4, 
128 Celsius subtract 32 from degrees Fahrenheit then divide by 1.8. 
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SALT SEEPS UP as the water table rises, 


degrading the soil and water supply. 
When deprived of fresh water, trees die. 





Clustered along the con- 
tinent’s periphery, Austra- 
lia’s 19 million people enjoy 
one of the world’s highest 
standards of living, thanks 
in part to the wealth they 
extract from the land. They 


export beef and lamb and 
rank as the world’s largest 
wool producer. Their mining 
industries flourish from 
stores of coal, gold, and 

iron ore. But all this comes 
at a cost: As housing and 


and fragile ecosystems 
become unstable. According 
to paleobotanist Mary 
White, “Our current prac- 
tices ...are unsustainabl 
Facing reality, Australians 
have begun to react. 





pastures expand, forests 
fall, woodlands thin out, 
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You can reach us on the Internet at www.nationalgeographic.com. 
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MINING MATTERS 


On any continent, extracting minerals 
and fossil fuels from the ground is 

@ change in the natural order— 
often a harmful one. Digging 
massive open-pit mines 

and building the infra- 
structure to exploit 

them inevitably 

affects animal and 

plant habitats. Mine 

waste can pollute 

surface water and 
groundwater. The 

Australian government 

is promoting environ- 
mentally sensitive min- 

ing practices, including 

the rehabilitation of 
‘open-pit coal mines into 
native wildlife reserves. 










Mining 


B Gold, iron ore, copper, 
or bauxite 


® Diamonds, opals, 
or sapphires 





Fossil fuels 
@ Uranium 
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Sticking it on a Honda LEV 
would be redundant. 


Of course, when it comes to a healthy environment, 
theres nothing wrong with a little repetition. Fortunately, 
were not alone in this thinking. 

So far, over one million Hondas have been sold with 
low-emission technology, and more than 85% of all our 
new vehicles are either LEV or better. 

This commitment to clean air really took off in 1975 
when our Civic CVCC became the first car without a 
catalytic converter to comply with emissions standards 
set by the 1970 US. Clean Air Act. We have continued 
our efforts with great results. For example, in 1995, we 
voluntarily reduced smog-contributing hydrocarbons 
by 70% and became the first to meet Californias strict 
Low-Emission Vehicle (LEV) standard. 

‘Today, the California Air Resources Board has just 
issued an even stricter emissions standard for 2004: 
Super Ultra-Low Emission Vehicle (SULEV). Naturally, 
weve decided not to wait. The Accord SULEV will be 
the first gasoline-powered vehicle to meet this standard, 
and is now available in California. Looks like it time to 
find a new message for the bumper of your Honda. 


HONDA. 
Thinking” 


18 speed bike: $525 
portable pup tent: $90 
the longest paperback you could find: $9.99 


seven days without email: 


priceless 





there are some things money can’t buy. 


for everything else there’s MasterCard. 


MasterGara 


(©2000 MasterCard International Incorporated www.mastercard.com 
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Australia—A Harsh Awakening The first European 
settlers wanted this island continent’s bizarre landscape to look more like 
home. Now barren fields of salt and dwindling marsupial populations 
have Australians wrangling over how to repair damage done to their 
unique environment. 
BY MICHAEL PARFIT 


@ Double Map Supplement: Australia 


Wrath of the Gods m Earthquake in Turkey 
w A History Forged by Disaster Last year two massive 


quakes tore through Turkey, killing tens of thousands and leaving many 
more homeless. The relentless tectonic forces that have rocked the region 
for millennia nurtured myths of Poseidon and tales of Troy and may 
explain why Noah had to build an ark. 

BY RICK GORE PHOTOGRAPHS BY REZA 


The Samoan Way A tropical paradise in a remote corner of 
the Pacific Ocean, American Samoa is home to a new U.S. national park 
that aims to protect the islands’ rain forests, coral reefs, and traditional 
Samoan culture. 

BY DOUGLAS H. CHADWICK PHOTOGRAPHS BY RANDY OLSON 


People Like Us When did humans begin to create art, practice 
rituals, develop sophisticated hunting strategies? Anthropologists have 
long associated the advent of the “modern” mind with the Cro-Magnons, 
who arrived in Europe some 40,000 years ago, but recent evidence sug- 
gests that the transition may have happened thousands of years earlier. 
BY RICK GORE PHOTOGRAPHS BY KENNETH GARRETT 

ART BY GREGORY MANCHESS 

Playing the Slots 4 canyoneer’s heaven can quickly turn into a 
watery hell as flash floods continue to carve the sandstone slot canyons 
along the Utah-Arizona border. 

BY SCOTT THYBONY PHOTOGRAPHS BY BILL HATCHER 


PHOTOGRAPHS BY CARY WOLINSKY 
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The Cover 


Felled by an earthquake, 
a stone head on Nemrud 
Dagh in eastern Turkey 
is part of a 2,000-year- 
old shrine built by 
Antiochus I to glorify 
himself for eternity. 
Photograph by Reza 


@ Cover printed on 
recycled-content paper 
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new ford explorer ¢ 


Recommended equipment: new ‘01 Explorer Sport. 
’ Best-in-class horsepower" (205 hp). New luminescent white-faced 
gauges. Optional Pioneer in-dash.6-CD changer minus the cartridge. 
Best-in-class interior room: Fold 2nd-row seats and you get an 


enchanting 71.4 cubic feet of cargo space. (above.gea level). 
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@ SLOT CANYONS 
Seductive Slots 


“The amazing beauty of water-carved sandstone draws people into the slot canyons,” says Scott Thybony, 
here pictured in Antelope Canyon, near Page, Arizona. “But it’s easy to forget that these canyons are still 
being formed and flash floods sweep through often.” During Scott’s first expedition in a slot canyon 
he raced a gathering storm, uncertain when he would find an escape route. Finally reaching the rim, he 
watched water cascading into the twisting narrows—where he’d been only an hour before. 


@ WRATH OF THE GODS 


A Good Head On Its Shoulders 


“T’ve had a camera around my neck for ’ says 

Reza. “I couldn’t imagine having my picture taken with- 
out it.” Reza spent four days with his camera on the sum- 
mit of Turkey's Nemrud Dagh photographing the ruins 
of a monument built 2,000 years ago by Antiochus I, 
including colossal statues and relief panels of ancient 
deities, heroes, and ancestors. Many are now headless, 
partly as a result of earthquakes rocking the region over 
the centuries, 

Today tourists visit the ruins on 7,000-foot-high Nem- 
rud Dagh, especially at sunrise and sunset, taking the last 
1,500 feet by foot or mule. Reza and his assistant, Aydin 
Kudu, lugged his equipment up each day before dawn in 
chilling temperatures and again before dusk to capture 
the magical light of low sun on old stone. “It is the most 
breathtaking viewpoint in Turkey,” Reza says. 





‘AYDIN KUDU 





JULY 2000 


GOOD HANDS. 


‘ i Ar 
& FRIGVAVULE WAS REAN 





IN 1988 CA 





THE REAL Ol EAL = ¢ WHEN SHE TRIED TO 


AFTERWARD, 





GENT. AT WORK. 


Allstate. 


www.allstate.com You're in good hands. 


NATIONAL GEOGRAPHIC 


Nn « 





New “Pictures” 
EMCI M=Jice! 


Aptly named, Madagas 
mus, or largest tall bird, stood nearly ten feet 
and weighed half a ton. GEoGRAPHIC writer- 
photographer Luis Marden acquired two foot- 
long fossilized eggs of the bird, extinct since 
at least the 16th century, for a 1967 article; 
) 's at the time showed an embryo 
inside one. Now CT scans by Timothy 
Rowe (above) of the University of 
reveal that the second egg also held an 
embryo (left). “We think it died a third 
of the way through development, and the 
bones sank into a pile,” Rowe says. “We can see 
leg, foot, and pelvis bones, and a little of the 
beak.” Comparison with other large birds may 
yield insight into how A. maximus developed. 


‘ART BY WALTER A. WEBER (TOP); JOSEPH JAWORSKI, UNIVERSITY OF TEXAS AT AUSTIN (INSET); COMPUTER RECONSTRUCTION OF CT SCAN BY RICHARD KET 
AND MATTHEW COLBERT, UNIVERSITY OF TEXAS AT Al 
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Tree forts. Family rooms. Even remodeled basements can’t compete. 





Welcome to the new Oldsmobile Silhouette. It just e coolest, most 





curious room in the house. With dual climate controls* flip-and-fold seats with leather trim** 





and only on the Premiere’ a built-in video entertainment system, all you need to add is the popcorn 





Details at www.silhouettevan.com or 
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Reminder of a Passing Era Afloat Again on the Chesapeake Bay 


“A freak thing,” Capt. Wade Murphy calls the sud- 
den squall that sent his skipjack, Rebecca T. Ruark 
(above), to the bottom of Maryland’s Choptank 
River last November on the second day of oyster 
season. A crane raised her three days later (above 
right) and towed her to Tilghman for repairs. 


@ NGS RESEARCH GRANT 
(After)life Sentences 


Now she is giving educational tours and waiting 
for oy: ‘on. Rebecca, built in 1886, is one of 

ngle-masted working boats, usually 
with a V-shaped keel—still oystering on the Chesa- 
peake. “I’ve been on the water for 43 and never 
had something like this happen,” s 


NAGUIB KANAWATI 


Ancient chronicles say that Teti, founder of Egypt’s 6th dynasty more than 4,300 years ago, was 
assassinated. His successor lasted less than two years before Teti’s son Pepy I seized power and 
punished the killers, including Teti’s chief administrator and several bodyguards. Recent exca- 
vations of Teti’s cemetery at Saqqara suggest that the traitors’ punishment extended to eternit 
Their names and likenesses were chiseled off the walls and doors of their tombs. “This deprived 
the tomb owners of perpetual life in the hereafter,” says Naguib Kanawati, the dig’s leader. 


TEXT BY BORIS WEINTRAUB 


NATIONAL GEOG PHIC, JULY 2000 








b Mother Meture's Energy Ber 
ak ae ue TURE VALLEY 


The auneby (00% natural energy $0urCE 
~ made prom whole grain bate. 


Nile Bheigy Ber delle infoncled!® 












Forum 


Photographer Joel Sartore won the admiration of 
readers of our March issue for his striking photogra- 
phy in Bolivia’s Madidi National Park. “I had no idea 
what misery a photographer can go through just to 
get a picture,” said one. “I admire his guts and his 
passion for photography—he is my personal hero,” 
wrote another, “Congratulations for this vivid glimpse 
of the pain behind the story,” said a third. 


Madidi National Park 


Attracting tourists to Madidi may help conserve its 
wildlife but at the expense of killing off the local 
culture. The very fact that people of that region fol- 
low a way of life that they have for generations, eat 
different food, and speak little English is precisely 
what would make it an interesting place to visit. 


ERIC HAUSER 
Silver Spring, Maryland 





Is there no responsibility on the part of the visitor 
toward this threatened landscape other than to get 
on and off the plane, click the shutter at the appro- 
priate time, and enjoy the amenities and con- 
veniences of home? Author Steve Kemper points 
out that in order to be a success, ecotourism must 
first pander to the visitor to the extent that it under- 
mines indigenous cultures. Addressing the gross 
inequalities that created the pressing need for a 
solution in the first place would be much more 
beneficial than opening yet another frontier to the 
trammeling hordes of well-heeled tourists. 


NICK CRADOCK-HENRY 
Waterloo, Ontario 


Kemper’s article concludes that the best hope for 
Madidi’s future is for the park’s residents to learn to 
manage tourism. For this to happen, the park needs 
tourists. Joel Sartore’s attention-seeking journal 
goes a long way to make sure that Madidi doesn’t 
find its way onto any tourist “places to visit” list. 


THADAIGH BAGGALLAY 
Olympia, Washington 


The Tacana guides pictured taking a bath on pages 
22-3 had better get their own act straightened out 
before the tourists come. If 10,000 gringos all start 
soaping up in the river, it’s just a matter of a few 
years before the environment will feel the effects. 
WILLIAM LOUKIDES 


Toronto, Ontario 
Bugging Out 
I loved the article on Madidi National Park and 
was almost ready to pack my bags until I read the 


pages from Joel Sartore’s journal. Somewhere amid 
the excerpts on burrowing insects, toxic leaves, and 
flesh-eating parasites, my crawling skin convinced 
me to leave that adventure up to tougher travelers. 


SARAH BERRY 
Indianola, Washington 


Ill never, ever complain again about the hazards of 
living at a remote salmon hatchery in southeastern 
Alaska. I’ll take brown bears for neighbors, fierce 
winter storms with hundred-knot wind gusts, and 
intermittently operating radio-telephone hookups 
any day over the conditions local people and visitors 
alike must endure daily in Madidi. 


LITIA GARRISON 
Port Armstrong, Alaska 


Whatever you paid Mr. Sartore, it wasn’t enough. 


JAY HARMON 
Baton Rouge, Louisiana 


Arctic Submarine 


In the midst of a presidential election year there is 
likely to be no shortage of junk science bandied 
about regarding global warming and the combus- 
tion of fossil fuels. I appreciate the fact that 
Nationa GeoGraPuic has stated the truth—that 
scientists don’t have a clear understanding of the 
causes or implications of global warming. 


DAVID CUSHMAN 
Lake Zurich, Illinois 


Ancient Greece Ill 


When I read about Plutarch’s biography of Alex- 
ander, which included a description of the rare eye 
condition Brown’s syndrome, I knew that same 
description applied to my son. For years I had de- 
scribed to doctors the “melting look,” the tilting of 
the head in order to see straight. Armed with your 
article, I insisted on his being checked, and today my 
son was diagnosed with Brown’s syndrome. With- 
out your information I might never have found out. 


KATHY BRISENDINE 
Laconia, New Hampshire 


I disagree with the author’s view that Alexander 
lacked administrative skills in managing his con- 
quests. He tolerated many local customs, appointed 
local administrators to help govern captured terri- 
tories, built cities from the ground up, and even 
adopted Persian dress and customs to consolidate 
his empire. If his efforts seem crude or shortsighted 
to us, they were some of the best, most creative of 
his day. In an era where it was acceptable to exter- 
minate all occupants of conquered territories, Alex- 
ander’s attempts at administration seem laudable. 


DONALD F. LAMAR 
Fort Wayne, Indiana 


Caroline Alexander’s last name is a manifestation of 
the cult of Alexander. It was especially strong in 
France, where the Romans d’Alexandre established 
the verse form typical of French poetry. It influ- 
enced Napoleon, whose futile Russian expedition 
was a frigid version of Alexander's push to the east. 
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1. Hold ad in front of face. 
2. Cross eyes. 
3. Count how many stars you see. 


If you saw double, you know what the new 2000 Taurus just achieved in government 
front crash tests. That’s a full five stars for both driver and passenger, the 
highest possible rating. Then again, Taurus is the only car in its class that gives you a 
safety cell, crumple zones and your very own advanced Personal Safety System. 

We started by asking “What if?” The new 2000 Taurus is the ultimate ans: 


NEW 2000 TAURUS 


www.2000taurus.com 





The difference was that Napoleon had a grand 
design for organizing his empire; Alexander did not. 


RONALD HILTON, Professor Emeritus 
‘Stanford University 
Stanford, California 


Alexander had a pragmatic strategy in regard to 
military grooming. He was the first, legend says, 
to institute shaving in his army, so that the enemy 
in close combat would not have anything to grasp. 


SPYROS CHIONOS 
Windsor, Ontario 


Your article cries out for comparison with the 
December 1996 article on Genghis Khan. Both men, 
with similar-size armies, conquered much of their 
known world, leaving behind short-lived empires 
that rapidly broke up into independent kingdoms. 
Yet Alexander is portrayed as the spearhead of 
cultural advance who happened to massacre some 
folks along the way, while Genghis is portrayed 
primarily as a killer who happened to leave some 
culture in his wake. One gets the impression that 
leaders of European hordes are held to a different 
standard than leaders of non-European ones. 


GEORGE KINGSTON 
East Longmeadow, Massachusetts 


Hard Rock Legacy 

The article inaccurately attributes instances of envi- 
ronmental degradation to the 1872 mining law, 
which is a land-use statute, not an environmental 
statute. Your readers should know that America’s 
mining industry is subject to over three dozen sep- 
arate federal and state environmental laws and reg- 
ulations. Today’s mines spend millions of dollars 
each year to enhance air and water quality, reclaim 
mined land, and provide habitat for wildlife. 


RICHARD L, LAWSON, President 
National Mining Association 
Washington, D.C. 


Your article on hardrock mining in the West ends 
with a vision of “dead lakes shining in the desert 
sun.” The Sleeper Mine north of Winnemucca, 
Nevada, provides a different, more hopeful picture. 
Since the mine shut down two years ago, it has 
become an outstanding habitat for waterfowl and 
deer. This resulted from the joint efforts of the 
mining company, state regulators, and local wild- 
life groups. This type of cooperative, proactive 
approach is not atypical and is much more con- 
structive than hand-wringing over past practices. 


DOUG HOCK 
Newmont Mining Corporation 
Denver, Colorado 


I’ve appraised all kinds of mines, and I’m grateful to 
the mining industry for providing us with all the 
things that we use. But I have no sympathy for 
government-subsidized gold miners who want their 
free ride to go on forever. If they can’t live without it, 
they can always go broke. Other types of businesses 
do that every year. 


ROBERT H. PASCHALL 
Bishop, California 


In the country that has the highest resource con- 
sumption in the world, few people understand the 
importance of maintaining strong primary produc- 
tion industries. We were glad to be able to type this 
letter on a computer, whose chips and wires are 
born in mines and oil wells. By encouraging envi- 
ronmentally responsible production of our natural 
resources, the United States can continue to be a 
positive role model for our world. 


HEIDI ZIMMERMAN AND GARY BROWN 
Kansas City, Missouri 


Stone Cold Ascent 


In spite of excellent photographs, the tone of the 
article in its celebration of unwashed menfolk 
glorying in their collective testosterone while as- 
cending heretofore unconquered (in winter, at least) 
peaks struck me as more suitable for a badly done 
beer commercial than the pages of your magazine. 


BRIAN GREEN 
Seattle, Washington 


While reading this fabulous article I had to put 
the magazine down several times to wipe the sweat 
from my hands. The mountain may be mythic, 
but Ulrich, Fasel, Crouch, and Siegrist are the 


stone-cold real deal, 
TOM MINER 
Ontario, Oregon 


Beijing 

The Beijing street scene on pages 118-19 prompted 
me to compare it with photos I took during a two- 
week visit to Beijing in 1978. The most striking dif- 
ference is the variety of multicolored Western-style 
clothing. In 1978 the clothing colors were all the 
stark blue or black of the Cultural Revolution. 


JOSEPH J. NEFF 
Indianapolis, Indiana 


The 1989 occurrence at Tiananmen Square was an 
important and unfortunate incident that we should 
all draw lessons from. But is it really prudent to 
suggest that this one event is more significant than 
the 400 years of history the square has weathered, 
not least of all the presence of foreign troops in 
the middle of the 19th century? 
YUE WU 


Cambridge, Massachusetts 





Letters for Forum should be sent to National Geographic 
Magazine, PO Box 98198, Washington, DC 20090-8198, or 
by fax to 202-828-5460, or via the Internet to ngsforum@ 
nationalgeographic.com. Include name, address, and day- 
time telephone. Letters may be edited for clarity and space. 
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Icy Kingdom of the Walrus 


With the horizon clear of polar bears and Inuit hunt- 


ers, walrus bulls spar on a slab of ice in Canada’s 
Hudson Bay. They have hauled themselves up after 
devouring thousands of clams on the seafloor, one 
of the many remarkable scenes of walrus behavior 
revealed this July in Toothed Titans. Producer Adam 
Ravetch spent years shadowing a herd of walrus. “I 
wanted to show the essence of this legendary crea- 
ture,” he says. His diligence paid off. The show pre- 
sents such rarely filmed sights as dozens of walrus 
swimming underwater, a mother nursing a newborn 
calf, and a surprise polar bear attack. 


A 


PAUL NICKLEN 





@ PROGRAM GUIDE 

National Geographic EXPLORER 
CNBC. Weekends, 8 p.m. ET/PT. 
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WILDLIFE AS CANON SEES IT 


A nightingale reed-warbler sings vigorously 
to defend its territory. Only the male sings, 
often remaining vigilant into the night with 
minutes of continuous melod 

mate stays nearby, ready to a 

The reed-warbler’s spectacular song belies its 
shy nature; known as “bird of the reeds” on 
Saipan, it usually remains well concealed in 
dense habitat. Short, round wings and a long 
tail enable the songbird to maneuver thickets 
and reedbeds, where it uses its long bill to 
snatch a variety of prey, from insects to 
geckos. The nightingale reed-warbler is 


= 


vulnerable to habitat loss and introduced 
predators. 

As a global corporation committed to soc 
and environmental concerns, we join in 
worldwide efforts to promote greater 
awareness of endangered species for the 
benefit of future generations. 

Nightingale Reed-warbler 


(Acrocephalus luscinia) 


pprox. 
Habitat: Reed marshes, forest edges and 
thickets on the Mariana Islands of 

and Alamagan 

Surviving number: Estimated at 6,200 





AUTHORS WANTED 


A well-known New York subsidy book pub- 
lisher is searching for manuscripts 
non-fiction, poetry, juvenile, travel, 
specialized and even controversial subjects 
will be considered. If you have a book-length 
manuscript ready for publication (or are still 
working on it), call or write for informative, 
free 32-page booklet “TD-7.” 
VANTAGE PRESS, INC. 
516 W 34th St., New York, NY 10001 
Phone: 1-800-821-3990 
www.vantagepress.com 








you're tanned 


Tanned skin is damaged skin. 
here's no other way to say it. Any 
change in skin color after time 
outdoors — whether suntan or 

sunbum — means damage from the sun's 

UV rays. And just a few serious sunburns 

can increase your risk of skin cancer. 

‘One million people will get some kind of 

skin cancer this year. Don't be one of 

them. Protect the skin you're in. 
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Get more information from our 
advertising partners about the products 
and services they advertise in National 
Geographic magazine. Remember, our 
advertisers help make possible the 
Society’s mission of education, explo- 
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point and click to the following URLs: 
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India’s Black Market Is 
Alive—Wildlife Is Not 


A roomful of contraband rep- 
resents a rude awakening for 
India’s wildlife officials, who say 
they did not realize the severity 
of the poaching problem. Six 
months ago four raids netted: 
@ 12 tiger skins 

@ 132 claws from eight tigers 
@ 385 pounds of animal bones 
@ 124 leopard skins 

@ 18,080 claws of more than a 
thousand leopards. 

The evidence is sobering, since 
India has about 60 percent of the 
world’s remaining 4,500 to 7,000 
tigers. A news report suggested 
that one seized skin might be 
that of the tigress called Sita, 
featured in the December 1997 
Geocrapuic. However, Belinda 
Wright, executive director of the 
Wildlife Protection Society of 
India, examined the pelt and says 
that its markings “are definitely 
not Sita’s.” Authorities believe 
that the tiger, 16 years old when 
last seen in October 1998, has 
probably died of natural causes. 
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Preserving Lewis and 
Clark’s Heritage 


Meriwether Lewis and William 
Clark saw a lot of country on 
their 8,000-mile trek from the 
Missouri to the Pacific from 
1804 to 1806. With that bicen- 
tennial nearing, the Sierra Club 
seeks to protect 34 sites near 
the route. One of these, the Buf- 
falo Gap National Grassland, 
spreads 591,000 acres over South 
Dakota. “We want more desig- 
nated wilderness, more buffalo, 
and a halt to railroad expansion,” 
says Sam Clauson, head of the 
South Dakota chapter. 
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The Kids In 
Mrs. Hileman's Class Are 


OK, so the mountains of Wyoming may not be 
the best place to teach children about oceanography. 
But then fifth grade teacher Linda Hileman 
would never let the fact she lives 1,500 

miles from the ocean ruin a good lesson 


plan. In fact, she not only teaches her 


Often In Over Their Heads. 





class about our undersea world, she takes 


them there thanks to a little imagination and lots of borrowed scuba equipment. With the aid 


of several certified safety divers, Mrs. Hileman familiarizes her students with the equipment 


and basic techniques of scuba diving. Then she takes them diving at a neighborhood pool set 


up with underwater activity stations. There the students attempt tasks such as riding a 


tricycle, communicating via hand signals and other work-related tasks that give them an 


appreciation for the difficulties oceanographers face living and working underwater. For helping 


her land-locked students immerse 


themselves in the science of 
oceanography, State Farm is 
proud to present Linda Hileman 
with our Good Neighbor Award” 
and to donate $5,000 in her 
name to the Saratoga 
Elementary School Library, 


in Saratoga, Wyoming. 


Good 
Neighbor 
Award" 


STATE FARM INSURANCE COMPANIES 
Home Offices: Bloomington, Illinois 





statefarm.com™ 


The Good Neighbor Award was developed in cooperation 


with The National Science Teachers Association. 
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ATOLLA VANHOEFFENI 


Glowing Jellyfish 
Have a Lot to Say 


“Bioluminescence may be the most 
common communication on the 
planet,” says Edith Widder of 
Harbor Branch Oceanographic 
Institution in Florida. In her 
view the vast majority of marine 
organisms—and 99 pe 
the biosphe 
luminescent. Their signals warn 
predators, seek help, or get atten- 
tion, as in these jellyfish, show 
with lights both off and on. 

Atolla vanhoeffeni, a carousel 
when unlit (above), lights up like 
a movie marque 
ened (far right, top). Periphylla 
periphylla displays an orange 
bell, but when in danger (far 
right, bottom) it emits a glowing 
substance that sticks to its foe 
where it may attract a predator 
to attack the attacker. Bathocyroe 
fosteri leaves but a ghostly glow 
(far right, middle), perhaps just 
to sa I am here.” PERIPHYLLA PERIPHYLLA 


BATHOCYROE FOSTER! 


ALL BY EDITH WIDER 
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PEOPLE IN 


SOUTHERN 


CALIFORNIA 


are always looking 


FOR RADICAL 


NEW WAYS 


TO GET AROUND 


If it’s new and it’s got wheels, chances 
are it came from Southern California. People 
here aren't just content to walk; they'd rather 
pedal, skate or scoot. 

Maybe it’s great weather that inspires 
Southern Californians to design so many 


ways to get out and about. Or maybe it’s the 


e Prius hybrid vehjey, 


eb aia 


Th 





Vota’, design cente™ RB 
wide-open spaces. Whatever it is, innovation 
is no stranger to the roads and pathways of 
this beautiful corner of the world. 

It’s probably no coincidence, then, that 
the design for the world’s first mass-produced 
hybrid vehicle was developed in Southern 
California. In Newport Beach, to be precise, 
at Toyota's futuristic North American design 
center, known as Calty. 

Here, a team of designers created the 
distinctive look that is turning heads in the 
U.S. and overseas for Toyota’s breakthrough 
alternative fuel vehicle, the Prius. 

Calty is part of Toyota’s global network 
of operations. It’s a network that includes 
facilities in 26 countries and provides jobs 
and growth in communities around the world. 

Here in the U.S., Toyota directly employs 
more than 27,000 individuals. In fact, 
more than half of the vehicles we sell in 
America are built by Americans, using many 
USS. parts. 

Local investment helps Toyota develop 
vehicles that are suited to the special needs 
of the communities where we do business. 
It's not such a radical idea, even if sometimes 


the results may seem that way. 


TOYOTA People Drive Us 
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Parasites Deal With a 
Nasty Shark Meal 


Averaging 25 feet 
long, basking 
sharks feed on 
plankton in Can- 
ada’s Bay of Fun- 
dy, Last summer 
photographer 
Jonathan Bird 
discovered eel-like bloodsucking 
lampreys attached to several of 
the behemoths. He contacted 
researchers Michael Wilkie and 
Stephen Turnbull, the first to 
study this behavior. Lampreys 
parasitize sharks by feeding on 
their tissue, which contains high 
concentrations of toxic urea. 
How do the lampreys handle 
such a foul feed? “We think they 
excrete the urea at incredibly 
high rates,” says Wilkie. 






BOTH BY JONATHAN BIRO, OCEANIC RESEARCH GROUP 





Versailles Rallies From a Big Blow 


These trees from France’s Chateau of Versailles sur- 
vived the French Revolution and two World Wars 
but were no match for 
a storm that struck last 
December 26. Winds of 
100 miles an hour de- 
stroyed 10,000 trees in 
the Versailles area alone. 
That squall and another 
one the next day in the 
south of France wiped 
out some 270 million of 
the nation’s trees. 
Damage to Versailles 


@ NGS RESEARCH GRANT 


Chilling Out in Antarctica 


The largest land animal that overwinters on 
Antarctica’s Ross Island is a millimeter-long 





is estimated at 35 million dollars, but the lost 
history is irreplaceable. Eighty percent of its rare 
groves, planted in the 18th and 19th centuries, 

were uprooted, “They include a pine from Corsica 
planted during the 
reign of Napoleon and 
two junipers planted 
during Marie Antoi- 
nette’s time,” says 
Ariane de Lestrange 
of the chateau. More 
than 5,000 new trees 
have been donated to 
begin the long replace- 
ment process. 

TEXT BY JOHN L, ELIOT 


REMY DE LA MAUVINIERE, ASSOCIATED PRESS 


‘opod called a springtail. How? It produces 
antifreeze, New Zealand zoologist Brent Sinclair 
and his colleagues have found. In winter the anti- 
freeze allows springtails to survive temperatures 
of minus 31°F, But in summer their antifreeze 
supply wanes, and some, artificially cooled by 
the researchers, froze at plus 21°F and died. 





BRENT SINCLAIR ANO MATTHEW DOWNES, UNIVERSITY OF OTAGO, DUNEDIN 
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Pro Plan? takes your cat beyond just good health. 
She shines with radiant beauty inside and out. she’s sleek. 
Graceful. And ready to live life to the fullest. the balanced 
nutrition in Pro Plan helps support a strong immune system, while 


exceptional ingredients provide outstanding flavor. 
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CARY WOLINSKY 


From the Editor 


LIKE ANTS SCALING A LOAF OF BREAD, tourists troop to the top of Australia’s Ayers 
Rock—despite polite reminders from park workers and tour bus drivers that the 
rock, known to the Aborigines as Uluru, is a sacred place. Such conflicts between 
devout locals and ambitious outsiders are not unique to down under. Here in 
the United States the Park Service imposed a “voluntary ban” during the month 
of June on scaling Devils Tower National Monument—Mateo Tepee to Native 
Americans of the northern plains, who hold spiritual rites there at that time and 
sought to limit the throngs of visitors. Rock climbers sued to overturn the ban, 
but a federal appeals court ruled against them. As each of us becomes more at 
home at the farthest reaches of the globe, conflicts like these can only increase. 
We should develop policies to resolve them now, or we may someday awaken 

to find a team of tourists rappelling from the Statue of Liberty’s nose. 
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an the Barkly Tableland 
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ELOW THE SMALL PLANE a dust 
storm rolled over the desert 
and across the spreading 
waters of a flood. The dust 
storm was dangerous. The 
flood was weird. Australia 

had done it again. Like a lot of people who had 
come before, I should have known what might 
happen. But I didn’t, and now I was in trouble. 

Flying around Australia is like taking a 
spaceship to Mars. There’s a lot of red sand, 
and it sure doesn’t look like home. I was here to 
look at that strangeness and its consequences, 
but now I had blundered into the middle 
of one of those consequences myself. 1 was 
trapped in the air, flying a plane above a storm 
in which I could not land. 

Australia has a veneer of familiarity on its 
edges—cities, forests, rivers, and beaches—but 
at heart it is bizarre. That strangeness has led 
its recent settlers into a rocky relationship with 
its land. I had come to Australia because a 
number of environmentalists both inside and 
outside the country think the continent has 
been damaged by farmers, loggers, miners, and 
others over the past two centuries. | had come 
to see what they were talking about. 

And now I found myself in a fix that was 
symbolic of both the strange nature of Austra- 
lia and the reasons people have had trouble 
getting along with it. 

Since Australia is almost as big as the con- 
tinental United States, 'd planned to use a 
plane to cover 10,000 miles and see much of 
the continent. ['d studied weather reporting 
systems, aviation regulations, detailed charts. 
I'd covered everything, I thought. But I'd for- 
gotten about dust storms. 

I should have known that all Australia is 
prone to flying dust. This is the driest of con- 
tinents except for Antarctica. And | should 
have known that the center of the continent 
averages over five storms a year. 

When I headed north from the state of 
Victoria, fields and woodlands vanished, and 
flat red rubble stretched ahead into a haze of 
heat. I flew for hours, watching patterns of 
stone and sand pass below. Then, suddenly, 








Micnaet Paretr, a frequent contributor, is working 
ona TV documentary on his flight around Australia. 
Photographer Cary Wotinsky’s many GEOGRAPHIC 
assignments include articles on Australian wildflowers 
(January 1995) and Joseph Banks (November 1996). 


8 


The man from 
Snowy Trickle, Paul 
Leete stands where 
the Snowy River 
once flowed, holding 
an old photo of the 
famous stream. Most 
of its water was 
diverted in the 1960s 
for irrigation and 
power. To many that 
was progress, but 
Leete and other con- 
servationists want 
some flow restored. 





fingers of liquid brown spread out into the red 
sand, and in the distance sheets of shining 
water spread along the horizon. Torrential 
rains had fallen hundreds of miles upstream in 
the Diamantina River drainage, and now, with 
no clouds in the sky, the desert was awash. 

Then, as if to prove that there is no weirder 
drama than Australia, along came the dust. 
Threads of blowing sand gathered under the 
plane into rolling clouds of grit. I couldn't 
land. All I could do was press on and hope 
things would get better. And I thought to 
myself: | should have known. 

That is the story of Australia: We should 
have known. Much later, long after I outran 
the dust and landed safely, | walked on a 
field that was once productive pasture and was 
now solid salt. I was with a farmer, who said 
almost the same thing. 

“If my father had known what would 
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happen,” said the farmer, Mike Irvine, “he 
never would have cleared that paddock.” 
Underfoot, salt crunched as we walked. 
“Would have been the 1930s, I suppose,” he 
said. “My father cleared a paddock, got one 
crop of wheat off it, and the 
next year it all went salt.” 








When farmers cleared millions of acres of land 
and the trees no longer protected the aquifers, 
the water table rose to the surface, bringing the 

salt up with it. 
Today about 10 percent of the wheat belt 
of Western Australia has 





Behind us a forest of dead 
eucalyptus trees stood in a 
salty swamp, a graveyard of 
skeletons with gray arms 
raised in good-bye. This place 
is called a salt scald. 

Irvine’s problem with salt 
may be one of the most dramatic of the trou- 
bles that beset Australia today because of 
things people wish they’d known. Irvine farms 
10,500 acres in Western Australia, near Perth. 
There are shallow layers of salt in the ground 
here, and shallow aquifers just below them. 





AUSTRALIA—-A HARSH AWAKENING 


Part of the originality 
of this continent 
has been lost to 

human error. 


been affected by salt, a total 
of about 4.5 million 
(Another 1.75 million acres 
are affected in southern and 
eastern Australia.) But scien- 
tists estimate that as much as 
40 percent of Western Austra- 
lia’s wheat belt may be dam- 
aged within a few decades. This not only 
wrecks fields but also threatens to turn city 
supplies salty. 


acres. 


Irvine is part of a widespread effort to lower 
the water table by planting trees, including the 
oil mallee, a tree closely related to the ones 
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Irvine's father and grandfather worked hard to 
clear. A prominent scientist in Western Austra- 
lia says that only replanting most of the cleared 
land is likely to improve things significantly. 
Since that’s highly unlikely, it looks as if farm- 
ers will have to accept further losses, while 
cities build diversions and other engineering 
works to protect their drinking water supplies. 

As we walked, Irvine pointed out old sheds, 
knee-deep in damp salt, where his father once 
milked cows that grazed on this field. 

“Tf we had our time again,” he said so quietly 
that it sounded like a lament, “we would do it 
differently.” 


HAT MAKES hindsight 

so poignant in Austra- 

lia? Perhaps it’s that a 

part of the originality 

of this continent has 

been lost to human 
error. Australia has one of the most biologi- 
cally diverse landscapes in the world, but that 
wealth has been eroded. 

Australia is the world champion home for 
marsupials, like kangaroos and wombats; there 
were at least 144 species here 200 years ago. 
Today 10 of those are extinct and another 


Indian 
Ocean 


19 are endangered. Fifteen percent of 
the country’s rodent species have also a 


become extinct in the past two centuries. 
This record of extinction was described 
by Australia’s own State of the Environ- 
ment Advisory Council as “the worst for 
any country.” 

Much of this loss happened because species 
introduced intentionally or by accident over- 
whelmed the natives. The country’s rabbit 
infestation is legendary, but among the other 
animals that have made huge impacts are water 
buffalo, donkeys, goats, horses, cats, dogs, 
foxes, and camels. In addition, more than 40 
percent of the country’s forests have been 
cleared for farms or by logging, including 
about 75 percent of the rain forests and 90 
percent of mallee and temperate woodlands. 

In the mid-1800s societies were formed to 
make this country look more like Europe, but 
they succeeded partly in making it look like an 
environmental mess. Among other things, they 
introduced sparrows, trout, and salmon, which 
all competed with natives. 

One of the more devastating introduced 
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Images of 
trouble and hope 


“I've been traveling in Australia for 20 years,” 


says photographer Cary Wolinsky, “and | 
used to think, What environmental prob- 
lems?” After a series of troubling journeys 
around the continent, he changed his mind. 
Wolinsky’s images for this article, shown 
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against a satellite view and 
keyed to the places he took 
them, show the problems— 
salt-ruined fields, old-growth 
logging, land erosion, and introduced- 
species disasters. Given the growth of 
grazing, tourism, and mining, he says, 
Australia no longer feels like a frontier. Tasmania 
You want to believe it’s always been inte 
the way you see it now, but in reality . 


Omi 200 
man has altered so much.” Hobart" om 
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disasters is the cane toad, a dumpy little hopper 
from Hawaii intentionally brought to the 
northeast coast region in 1935 to eat cane 
beetles. (It didn’t.) The toad is moving swiftly 
across the country. It looks innocuous, but it 


has a deadly poison in its skin. 
Some native predators, thinking 
the toad is a new kind of slow- 
moving treat, chomp it and die. 

What should people have 
known that might have pre- 
vented these disasters? And, 
more important, what should 
Australians know to prevent 
more? As I crisscrossed the con- 
tinent and talked to people who 
are asking themselves the same 
questions, one thing became 
clear. Australia is raw, dramatic, 
difficult, magnificent, unpre- 
dictable, and hard to manage, 
and when it comes to protecting 
it or using it, Australia’s people 
are the same. 


THINK HUMANS are on 
the way to extinction,” 
said Mary White, 
charmingly, over tea 
and homemade cakes. 
“I just hope they 

don’t take all the things I love 

with them.” 

Mary White, a paleobotanist, 
is the author of Listen... Our 
Land is Crying, which, citing 
problems like the salt and land 
clearing, calls Australia “a con- 
tinent whose health is deterio- 
rating rapidly.” 

I talked to White in her home 
in Sydney. Parrots fluttered out- 
side her windows, and a small 
rat and its baby ate birdseed on 
her patio. 

“What a sweet little bubby,” 
she said about the rat. White 
loves the natural world. “I’m 
not interested in man-made 


things at all,” she said. “It’s the nature around 


that has always inspired me.” 


White told me to look for clues to Australia’s 


present in the deep past. 
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Australia, once part of the 
supercontinent Gondwana, 
split from Antarctica 50 
million years ago along 
the southern coast (right). 
Plants adapted to dryness, 
like the fossil Banksia 
(above), thrived as the 
land drifted north. Now its 
relatives (below) flourish. 





“T think in terms of hundreds of millions of 
years and things changing,” she said. “The geo- 
logic past predetermined what would happen 
here when the Europeans came.” 

So I went looking for the tracks made by 


millions of years, armed with 
one last observation: “It’s so 
exciting finding out all this 
stuff?” she said, “that one for- 
gets the awful things.” 

About 650 miles south I saw 
tracks of the past in a rain for- 
est in Tasmania. The forest was 
thick with moss and gnarled 
trunks but was only about 20 
feet tall. I was there with Greg 
Jordan, a botanist from the 
University of Tasmania. We 
were like giants out of a time 
machine, tromping around a 
world too patient for the haste 
of our passage through time. 

In the forest was a tree with 
small crinkly leaves. | had seen 
leaves just like these on trees in 
Tierra del Fuego. Related spe- 
cies are found in Australia and 
South America and as fossils 
in Antarctica. As we descended 
deep into this strange little for- 
est, Jordan grinned: “Welcome 
to Gondwana,” he said. 

Gondwana was an ancient 
supercontinent, reconstructed 
through clues like these trees 
into a vast piece of land that 
included Antarctica, South 
America, India, Africa, and 
Australia. It began to break up 
about 160 million years ago. 
The last connections between 
Antarctica and the continent of 
Australia were severed about 50 
million years back. After that 
Australia’s landscape didn’t do 
much at all. That’s the impor- 
tant part. 

“It's a comatose geology,” 
said Tim Flannery, the author 


of The Future Eaters, a controversial look at 


Australia’s environment. Flannery was recently 


named the director of the South Australian 


Museum, and I talked to him in his office in 
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Sharing a paddock with the past, sheep meet a model of a diprotodon, one of 
many Australian species that became extinct after humans arrived perhaps 
60,000 years ago. Geologic activity is limited mostly to erosion, which carved 
this Lost City (right) and has leached nutrients from the continent's soil. 


Adelaide. He looked youthfully urbane, out of 
character with his reputation as an adventurer 
who has wrestled pythons in New Guinea. 
“Ayers Rock would have been recognized 
by dinosaurs,” he went on, referring to the 
landmark red sandstone monolith that draws 
tourists to the continent’s center. “Australia is 
about as old as any piece of continental crust 
gets. It’s not like North America, where every 
ice age remade the face of 





“Because of that the Australian continent is 
extremely infertile,” Flannery said. “And it’s 
very delicate.” 

“It’s not surprising that the farmers had real 
trouble when they first came here,” said Neville 
Nicholls. “They came with all their baggage— 
mainly from England—about what the climate 
was like. They recognized that it was hot and 
windy and dusty, but they took quite a long 
time to recognize how big 








the continent.” 

As it drifted north 
from Antarctica, Australia 
was like a geologic ghost 
ship, abandoned by its 
crew. On other conti- 
nents mountains were 
built, then washed away. 
Volcanic outbursts filled 
valleys with lava or fertile 
ash. Rivers carved great ditches like the Grand 
Canyon, which is only six million years old. But 
Australia just gradually aged. 

Because of this coma, Flannery and many 
other scientists say, millennia of rain leached 
nutrients out of soils, salt from sea breezes 
built up in the ground, and other salts blew 
across the land from dry lakes in the interior. 
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the droughts were and 
how big the floods were.” 

Nicholls is a slender, 
wry doctor of meteorol- 
ogy in Melbourne, who 
looks both amused and 
sympathetic about histo- 
ry’s goof-ups. Compared 
with Tim Flannery, he 
is not an adventurer. “I 
don’t go to ‘interesting’ places,” he said with 
a smile. Apparently, his study of climate is 
scary enough. 

Nicholls is one of the pioneers in the study 
of the global climate phenomenon called 
ENSO—the El Nifio/Southern Oscillation.* 


*See “El Nino/La Nina,” by Curt Suplee, NaTionaL 
GeoGrapuic, March 1999. 
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ENSO is the periodic change of air pressure 
and water temperature in the Pacific that dra- 
matically affects conditions like storm tracks, 
drought, and rainfall from Seattle to Lima 
to Sydney. 

“El Nifto does not cause everything in 
Australia,” Nicholls said, “but it causes a hell 
of a lot.” Including, for instance, the sporadic 
floods that hit dry-land river basins like the 
Diamantina at least once or twice a decade. 

Weather statistics don’t go back very far. But 
Australia’s plants and animals do. The fact 
that some of them have evolved to cope with 
ENSO’s moods indicates that it’s been going 
on for millennia. 

The widespread arid-land acacia tree called 
mulga, for instance, can survive for up to 
50 years with little rain but 
requires regular soakings in 





Europeans here thought the nomadic Aborigi- 
nal way of life, which involved the use of great 
varieties of native plants and animals, was 
primitive. But the original Australians had 
spent a lot of generations struggling to figure 
out how to live with this country, and their sys- 
tem was a good way to survive the weirdness. 

Mitjili doesn’t know when she was born, but 
she remembers a relative cutting open a tree 
with an ax made of stone. She was one of the 
last Aborigines to emerge from the hunter- 
gatherer way of life. Now she’s in her 60s and 
lives with her daughter and son-in-law in 
the city of Alice Springs, but she still hunts 
honey ants. 

Australian Aborigines lived as hunter- 
gatherers for perhaps 60,000 years. But their 
earliest days may have the 
most resounding message for 


summer and winter of the “If we had our time the present. 

same year to reproduce. It gets H When Aborigines arrived, 
them only when ENSO brings — Australia was populated by a 
around the floods. The red y- group of megafauna such as 


kangaroo has its own adapta- 
tion: It stops breeding alto- 
gether during severe drought. 
But with the first serious rains, females begin 
breeding and produce embryonic joeys even 
before the older offspring have left the pouch. 
Unfortunately, it took a long time for Euro- 
pean Australians to recognize what the kanga- 
roo and mulga could have told them. Modern 
environmentalists often tend to ascribe this to 
thickheadedness, but Nicholls doesn’t agree. 

“There’s no way that Australian farmers are 
stupid,” he said, “and they weren't stupid last 
century. It’s not just Europeans coming in and 
doing something to destroy the environment. 
They brought in land-management practices 
that they thought were appropriate at the time. 
But they didn’t know about El Nifio.” 

Deep in the heart of the continent Mitjili 
Napanangka Gibson dug in the red sand of 
the mulga desert north of Alice Springs. Her 
shovel was a coffee can. Then she reached for a 
twig and probed gently in the hole. Her old face 
wrinkled in a smile, but like many Aborigines 
she didn’t make eye contact. She pulled a small 
golden globe out of the hole and laid it on the 
sand. The globe was the size of a pearl, but it 
squirmed. It was a honey ant. 

Aborigines did not call the uncertain weath- 
er El Nino, but they knew about it. The first 
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~MIKE IRVINE, Farmer 


the diprotodon—a wombat 
the size of a rhino—and the 
giant kangaroo, which was 
taller than a human. After the Aborigines got 
here, these animals became extinct. Did the 
Aborigines kill them? Tim Flannery thinks so. 

It’s a much debated theory, but if it’s true, 
Flannery argues, you can draw a_ parallel 
between that spasm of death and the species 
extinctions and environmental — disasters 
brought by the Europeans in the past 200 years. 
Flannery’s argument is clear: The Aborigines 
diminished the land’s bounty, then had to adapt 
to survive; the same thing’s going on today. 

Mitjili dug about 50 honey ants out of the 
hole in the sand. She gestured at me to taste 
one. With trepidation I sucked on the globe. It 
burst into my mouth, sweet and tangy. She did 
not look at me, but she smiled. 


T Is EASY TO say, “I should have 
known.” But my experience with the 
dust storm had given me a good dose 
of Australian reality: This place is 
hard to predict, harder to understand. 
As I flew back and forth across the 

country, aware of the silent depths of its geo- 
logic past, of its fickle climate, of its fragile 
wealth of biodiversity, | thought those things 
might clarify today’s issues. But they only show 
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where mistakes were made, not necessarily 
how to avoid error today. Every new choice 
seems different. 

Not too long after I had walked on the salt 
fields on Mike Irvine’s farm, I sat in a car in 
Queensland, on the other side of the country, 
with Henry Crothers, while a D-9 bulldozer 
he’d hired rumbled its way across land that 
had recently been woodland. He had made a 
decision like Mike Irvine's father had. He was 
clearing the paddock. 

While I was in Australia, land in Queensland 
was being cleared at an estimated rate of 
840,000 acres a year—more than one and a half 
acres a minute. It was one of the highest rates 
of land clearing anywhere in the world. Some, 
like 900 acres of Crothers’s land, was going into 
irrigated cotton. 

Yet Australia’s past suggests that further 
clearing of land might be a mistake. “It’s abso- 
lutely scandalous,” Mary White told me. But to 
me it didn’t look that straightforward. 

Henry Crothers knew all about this opposi- 
tion. “With all the talk about the environment,” 
he said, “if you're not aware of it, you're a 
bloody idiot.” To him and his community this 
was not a disaster. It was the opposite—it was a 
reprieve from oblivion. 

Towns are fading away all over rural Austra- 
lia, which has lost nearly 500 branch banks in 
the past five years. Since 1997 bad farm debts in 
Queensland alone have grown from $506,000 
($311,300 U.S.) to $4,435,000. 

“When the 1965 drought came, the wool 
prices were already down,” Crothers said as we 
drove through the small town of Dirranbandi. 
“We lost a lot of people, and they took houses 
away. Until irrigation. The difference between 
our town and a lot of others is that because of 
irrigation it’s come good again.” 

But because of irrigation, river waters are 
being stretched thin. 

Henry Crothers’s new cotton farm, with its 
two 500-million-gallon reservoirs, is in the 





basin known as the Murray-Darling drainage. ¢¢ 


I'd already been down to the mouth of the 
Murray River, south of Adelaide. The drainage 
basin that fills the Murray is among the largest 
in the world, but almost nothing flows out 
of the mouth. I had walked across a kind 
of weir called a barrage and watched a modest 
roll of brown water tumble through a gate 
about 12 feet wide. The rest of the water had 
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evaporated upstream or been used by cities or 
for irrigation. 

Partly because of that irrigation, the 
Murray-Darling Basin is in a state of perpet- 
ual trouble, with salt incursions, toxic algal 
blooms, and dwindling flows. On occasion the 
Murray has even stopped. 

Yet who would not be proud to help life 
come back to their town? “Things are happen- 
ing,” Crothers said. “People are painting, 
they're putting fences up, they’re creating 
employment, they’re bringing in houses.” 

Only a short time ago this area was arid 
ranchland. Now it looks like the Imperial Val- 
ley of California. But no one can be sure if this 
is the making of a farming empire or the start 
of something as bad as the Dust Bowl. 

“What can we do?” Crothers asked. “If 
people in the inland can’t make a dollar, what 
do you do with the land when they’re all gone? 
It’s sort of a two-edged sword, I guess. So far, | 
don’t think we’ve done anything wrong. Not 
seriously, anyway.” 

No one can challenge that statement with 
certainty. Environmentalists say that farmers 
are asking for a salt disaster in Queensland, but 
landforms here have different drainage pat- 
terns and different soils from those where the 
salt’s bad. The bottom line is that there is not 
enough information to know whether this is 
tragic or farsighted. 

“We badly need scientific proof of these 
things that are worrying us,” Mary White told 
me. “We need somebody to do an eight-year 
study. Why isn’t the information really there to 
tell us whether we are right or not?” 

A recent report assessing the nation’s envi- 
ronment strikes a similar chord: “Compared 
with other developed nations, Australia has 
only rudimentary information on the con- 
dition and productive capacity of its land.” 

In other words, what we should have known, 
we don't yet know. 


T’S LIKE YOU'RE REALLY A PART of 
something,” said Stewart Paton. He 
was sitting by a campfire in southern 
Western Australia with several young 
men and women, including one who 
said his name was Schroom Inappro- 

priate Moondog Pooh Bear. They ranged in age 
from 16 to over 30 and were there to stop log- 
ging. They wore shabby clothes and smoked 
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Flying around 
Australia is 
ac taking a 
‘spaceship 

to Mars. 


A wad of soil, a bit of 
spit—that’s what ter- 
mites use to build 
mounds like these in 
northern Australia. 
Feeding on grass and 
plant litter, termites 
recy its and 
help aaa. soil. 
It’s a vital ecological 
task, especially be- 
cause the continent's 
lack of geologic activ- 
ity has left much of 
the land nutrient poor. 
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hand-rolled cigarettes, and they knew, with 
vivid passion, exactly where they stood. This 
was a scene from the most angry environmen- 
tal battle in Australia—the fight over logging. 

“You travel around and draw on the energy 
wherever you are,” Paton said. “It becomes an 
addiction. This is like a religion. I can go over 
east and the same thing will be happening. 
There will be a fire, and people sitting around 
talking about these things.” 

We were deep in a forest of enormous euca- 
lyptus trees called karri. They are among the 
giants of the eucalyptus family and can stand 
nearly as tall as redwoods. The people around 
the fire were what Australians call “ferals.” The 
term normally refers to the many domesti- 
cated species that have gone disastrously wild 
here. But recently it’s been applied to envi- 
ronmentalists who live out in the forest on 
donations or social security checks, blockading 
roads or perching on platforms to fight the 
timber industry. The camp was here because 
the karri trees were scheduled to be logged. 

Australia’s forests are tiny compared with 
its deserts. When Europeans first came, only 
9 percent of the land was forest; that’s down 
to about 5 percent today. The logging of these 
forests, and particularly of shrinking stands 
of old growth, has been fought over for dec- 
ades. The sale of old-growth wood chips to 
Japan for paper has been particularly contro- 
versial. The sides of the debate seem per- 
manently divided, as much by philosophy and 
emotion as by facts. 

On the environmentalist side people get an 
emotional or even spiritual attachment to a 
forest or to individual trees. “I’ve seen people 
go hysterical watching trees come down,” said 
Tom Whitaker, president of the South Coast 
Environment Group. “It’s probably the equiv- 
alent of watching your family getting shot 
before a firing squad.” 

Yet the hardworking culture of loggers has 
emotional roots that are just as strong. After 
my night with the ferals I visited a nearby log- 
ging site. Six men sat around in drizzle in a 
lean-to, barbecuing beefsteaks and sausages for 
lunch on the surface of a wood-burning stove. 
Not one would ever say, “I feel strong and com- 
plete and more of a man when I’m working in 
the bush,” but I knew that was how they felt. 

“These attacks on good, hardworking people 
undermine their self-worth and their pride,” 
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“They're sweet with 
a gritty zing,” says 
author Michael Parfit 
after sampling some 
honey ants. The 
insect has long been 
a part of the diet of 
certain Aborigines, 
whose knowledge 
of local ecology is a 
newly valued asset. 
Without it, says 
environmental his- 
torian Tim Flannery, 
there is “no guide as 
to how humans can 
survive long-term in 
our strange land.” 





said Jeanette Sturis, a resident of the timber 
town of Manjimup. “I get a spiritual connec- 
tion too; I go to church and connect with 
people. I have no problem with people having a 
connection with a tree. But it is just a tree.” 


N THE CLAMOR Of conflict over the land 
of Australia, are there voices of res- 
olution, of hope? Yes. They’re not loud, 
but they’re there. Well, that’s not quite 
correct. Pete Speldewinde’s voice is 
loud. It carries through the acacia 

scrub on the Peron Peninsula 450 miles north of 
Perth, where there’s an experiment in recovery. 

“When a woylie is small,” Speldewinde 
said, boomingly, “it’s quite nice. It’s just a 
bundle of fur. Once it gets bigger, it’s all 
teeth and claws.” Woylie is the Aboriginal 
name for a brush-tailed bettong, a marsupial 
slightly smaller than a rabbit, whose numbers 
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have been decimated by foxes and feral cats. 

Speldewinde is a biologist for Western Aus 
tralia’s Department of Conservation and Land 
Management (CALM) 
called 


he agency developed 
Project 





a program 





a percentage of its take in selling choco 
late “Easter bilbies” as part of an Australian 
effort to replace the bunny with something 
that doesn’t symbolize destruction. 

Project Eden appears to 





Eden, which is designed to 
clear the peninsula of feral 
animals and restore native 
species. The idea of fencing 
off a chunk of Australia for 
protection is not new. There 
are dog fences* and rabbit 
fences in other parts of the 
country, and there have been other efforts 
like Project Eden to revive endangered spe- 
cies by killing ferals. But this is probably 
the largest and best financed. Not only has 
CALM put in an three million 
dollars so far, but private sponsors like a gro- 
cery chain are also involved. The chain gives 


estimated 
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be working. Not only are the 
original fauna recovering, 
but so too is much of the 
vegetation. 

“Don't let that cute face 
deceive you,” Speldewinde 
said, grabbing a leg. “See 
that claw? Not very pleas- 
ant.” He was holding the back leg of a woylie 
he'd just trapped. 

Speldewinde, who was surveying the woy- 
lies on the peninsula, wielded calipers and 
read off measurements in millimeters. “Scrote, 


*See “Traveling the Australian Dog Fence,” by 
Thomas O'Neill, NArionAL GeoGrapuic, April 1997. 
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Australia 
will have 

to accept, 
further losses \. 
of land. \: 









problem, in pastels: 
irmers struggling 
os : fo make marginal 
lands more productive 
apply fertilizer, which, 
when it runs off into 
salt ponds, feeds 
colorful colonies of 
algae. To stop salty 
groundwater from 
seeping into th 








Angry about logging, which with farming has reduced forests from 9 percent 
of Australia’s land to 5 percent in the past 200 years, Leith Maddock and Sky 
Hawk mourn a fallen karri tree. Kevin Briand roosts in a standing one to protect 
it. Such squatting is illegal, but, says one activist, “It’s like saving your child.” 


twenty-six point eight,” he said. No wonder 
these animals are a little testy, | thought. 
Project Eden has been going on for six years. 
It started with an electric fence across the 
isthmus connecting the 405-square-mile Peron 
Peninsula to the mainland. After the fence was 
built, CALM started trapping and killing goats, 
foxes, and cats. Today cat numbers are reduced, 
goats are fewer, and the foxes are nearly gone. 
Woylies, the first species 


“It’s a great project,” Speldewinde said. 
“It’s like having your own Lego set. You've 
got something broken, but you've got these 
building blocks. So you work out what went 
wrong, fix that, and then rebuild the ecosys- 
tem. There’s not many places in the world you 
can do that.” 

He shoved aside sharp branches. There was 
another trap ahead, with a woylie clanging 

around in it, eager to get 








released here, seem to be 
surviving. 

I couldn’t help feeling 
hopeful, though it’s a long 
leap from 400 square miles 
to a feral-beleaguered con- 
tinent. These little animals 
are not exactly equiva- 
lent to the megafauna that 
once roamed the land, but helping woylies 
get back on their nasty clawed feet is not a 
bad symbol of adaptation. 

Speldewinde was done measuring the woy- 
lie. He put the sack it was in on the ground. The 
woylie stuck its head out warily. Cute! Big eyes, 
pointy little nose. Then it launched an abso- 
lutely astonishing leap that must have taken it 
15 feet into the brush and was gone. 


“| have no problem 
with people having a 
connection with a tree. 
But it is just a tree.” 


JEANETTE STURIS, Logging town resident 





back to rebuilding Eden. 
Speldewinde shouted over 
his shoulder, “I think it ap- 
peals to my megalomania.” 

Later, in Queensland’s 
Bellthorpe State Forest, I 
walked with Aila Keto on 
what will no longer be a 
logging road. 

“This is what I love,” said Keto, walking 
through the forest. “Just looking up.” It had 
seemed the longest odds that | would find res- 
olution in a timber fight, but here it was. 

Like Western Australia, Queensland has 
been mired in forest politics, with much 
bitterness. But both Keto, who runs the Austra- 
lian Rainforest Conservation Society, and the 
forest industry wanted to try a new way out of 
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the mess. Up to then federal and state govern- 
ments had been trying to hammer out agree- 
ments through a lengthy bureaucratic process 
run by government agencies. Keto and the 
industry tried to avoid that. 

“We used a process never before thought of 
by the bureaucracy,” she said, “with no sup- 
port from the bureaucracy.” It involved direct 
negotiations between people like Keto and 
Rod McInnes, who represents the Queensland 
Timber Board. 

“Aila and I circled each other at ten paces for 
quite a while,” McInnes told me later. “Then 
over four years we developed a pretty healthy 
respect for each other’s point of view—though 
we didn’t necessarily agree.” 

“We tried to avoid tree sitting and blockad- 
ing of roads,” Keto said. “Our philosophy is to 
try to rationally resolve conflict. Trust building 
is part of it. It has to be put in a moral context.” 

The context was not just moral. It also came 
back to the issue that frustrates Mary White: 
information. One of the keys, Keto said, was 
that all groups accepted the same set of facts. 
McInnes agreed. The timber industry, he said, 
decided not to dispute the meticulous inven- 
tory of species and unique sites Keto and her 
colleagues had put together during the years 
of negotiation. Their work showed the value of 
biodiversity and the ways it can be maintained, 
such as the need for protected areas to be suffi- 
ciently large. And the environmentalists agreed 
to accept the economics of logging that indi- 
cated some of the small towns in the region 
were threatened. “We knew the agreement had 
to provide a solution to both,” Keto said. 

But even with that unusual level of coopera- 
tion, the plan almost fell apart at the end. 
Unable to come to a final agreement, the two 
sides backed away, reverting to the kind of 
accusations and anger that I’d seen so vividly 
in Western Australia. 

“In a way maybe that’s part of the process,” 
McInnes said. “In order to prove to each other 
that you weren't prepared to cave in, you had to 
go out and do a bit of tub thumping. Then we 
thought, Well, crikey, is this really going to get 
us anywhere? And then, given that we'd both 
said we weren't going to budge, we sat down 
and did budge.” 

The agreement was signed last September. It 
provides for the conservation of large tracts of 
forest and guarantees resources to most of the 
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Badlands in Mungo 
National Park were 
created by drought 
and erosion, wors- 
ened by park visi- 
tors and foraging 
kangaroos. This cor- 
rosive mix—of nat- 
ural and human 
forces—has wreaked 
havoc across Austra- 
lia, but with little 
public awareness 
until recently of the 
causes or the cures. 
It has been “a pat- 
tern of denial,” says 
one scientist. 





sawmills for the next 25 years, while the gov- 
ernment helps develop a logging industry 
based on plantations, mostly on previously 
logged land or land once cleared for farms. 

“It was a very good conservation outcome,” 
Keto said. “And it offered a resource security 
for the mills that they had never had before. It 
was a sort of classic win-win solution. I firmly 
believe there are strong lessons here that would 
apply elsewhere.” 

To McInnes the precedent didn’t seem as 
clear, partly because Queensland’s issues differ 
from those in Western Australia or Tasmania. 
For instance, Queensland does not have a big 
wood-chip industry. 

“It would be nice to say that this is a role 
model,” McInnes said. “Unfortunately, the 
dynamics are unique, But that doesn’t mean 
that industry people and conservation people 
shouldn't sit down and talk.” 
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*LL ALWAYS THINK of Rob Youl with 
the red juice of fresh mulberries 
running down his chin and dripping 
on his shirt. He didn’t care. That stuff 
was good. “We're starting to turn the 
tide by making 








White, who’s skeptical about some efforts to fix 
environmental disasters, calls it “marvelous,” 
because it so obviously engages individuals. 
“We've got a bit of a tradition in Australia 
of seeking to educate rather than legislate,” 
Youl said later. “We want 





people passionate about 
local vegetation,” Youl said 


to develop commitment 


rather than resentment. 


after cleaning up. Youl 
works for a program called 
Landcare, which links farm- 


“They brought in land- 
management practices 
that they thought were 


All part of our democratic 
ethos, I guess.” 
Landcare focuses on the 


ers and, increasingly, urban 
people in an Australia-wide 
network that seeks to recov- 
er from land disasters of the 
past and adapt to the future. We were visiting 
the western part of the state of Victoria, where 
Landcare has been so successful that it’s spawn- 
ing international copies. 

Landcare is a voluntary program. Mary 
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appropriate at the time.” 


NEVILLE NICHOLLS, Scientist 


planting of trees, the fenc- 
ing off of rivers from live- 
stock, the controlling of soil 
salinity, the saving of bits of 
bush. It is not flamboyant. The most vivid 
mark of Landcare I saw while driving and fly- 
ing around with Youl was an array of old milk 
cartons standing in rows for a quarter mile 
along a road. The cartons protected new trees. 
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.. Startirig to turn the tide 
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To protect cushion plants but still show off their 
beauty, managers at Tasmania’s Mount Field 
National Park built this boardwalk. From farmers 
voluntarily planting trees to groups protecting 
endangered species, Australians are getting the 
message. “Environmental awareness as a com- 
munity standard has only occurred in Australia 
since the 1980s,” says farmer Gus McGown. 
“Now those of us who live in the landscape 
have to be a lot smarter.” 





Sprig of hope—a Melaleuca 
sapling—is patted into 
place by five-year-old Calum 
Membrey on a farm in 
Western Australia. Calum’s 
grandfather is a member of 
Men of the Trees, one of 
many groups focused on 
bringing native vegetation 

. back to cleared lands. Tree- 
based land recovery is 
promising, says forester 
Rob Youl, “but it’s a slow 
process. We've got to aim 
at the next generation.” 


” “First you think it’s-an im- 


_ Says, “we can do it.” 






possible job,” says biologist 
Pete Speldewinde (right, 

at right), releasing a brush- 
tailed bettong on the Peron 
Peninsula (above) in a 
species-recovery program. 
The big hurdle is financial. 
“If we get the funds,” he 





Fire, used for millennia by 
Aborigines to open up the 
landscape for game, flares 
in a “patch burn” set by an 
Aboriginal park ranger. 





Youl is cheerful, optimistic, and indefatiga- 
ble. I got a sense of the scale of Landcare in 
Victoria when he rode in the plane with me 
between the towns of Hamilton and Nhill, 
which are about a hundred miles apart. He 
narrated the whole trip. He seemed to know 
each row of trees. Everywhere someone was 
practicing Landcare. 
“This is called the Black Range,” he said, 
pointing out low forested hills. “The Landcare 
group here is trying to connect the Black Range 
with the Dundas.” Another hill passed. “They 
started about 17 years ago. Now you can see A story of time told 
how that shelter belt links with that bit of bush _ in stone, layers of 
there, and that bit of bush there, and so on. quartz and iron 
They've done it.” oxides make foot- 
Landcare rumbles up into national promi- holds in Karijini 
nence once in a while with an event like a TV National Park. 
personality’s challenge that resulted in the Among Earth’s old- 
planting of a million trees in a week, or arecent _ est outcrops, the 
Olympic Landcare operation in which people _ rock of this region is 
from coast to coast got out to plant trees one coveted by mining 
weekend. But most of the time, Youl says, “It’s interests. A pro- 
just a gradual process. Not spectacular, but it’s posed uranium mine 
fun, and it seems to be working. It reaches fur- _ within another park, 
ther all the time, by quantum leaps and quan- Kakadu, provokes a 
tum creeps.” protest (below)—yet 
In the face of all the grand problems of one more flash point 
Australia, what good is a widespread but quiet _ in the struggle over 
program like Landcare? Maybe its very mod- Australia’s fragile 
esty offers the most hope. Spectacular things magnificence. 
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don’t last; they’re like fireworks. But the Land- 
care program is quietly working its way into 


the Australian culture. “Landcare’s become a 
social thing now, like churches or schools,” one 
farmer told me. 

We landed and visited a farm managed by 
a man named Bruce Milne, who is planting 
trees, fencing off bush and waterways, and 
watching birds and wildlife return. As we 
crossed a field, an echidna—a small, spiky 
anteater that resembles a porcupine—scuttled 
out in front of us, then did an amazing thing. 
With little apparent effort it wiggled itself 
down into the loose dirt of the pasture and 
disappeared. 

I think of Landcare as a bit like an echidna. 
Someday it will dig down so far into the culture 
that it will seem to vanish. You see that hap- 
pening already, as other groups with different 
names but similar structures and goals are 
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formed all over Australia. Perhaps Landcare 
will disappear precisely because it will have 
changed the culture itself, adapting everyone 
a little better to the difficult but rewarding 
land that is Australia, and there will be fewer 
times when people have to say, “I should 
have known.” 

On the farm, we left the vanished echidna 
and drove on past groves of trees and pastures 
full of sheep. 

“I’m a pessimist,” Milne said. “An honest 
look says things are really, really crook, and this 
country and others are not facing up to it. But 
it’s important to see the things you can do.” 

Rob Youl wanted me to be a bit more opti- 
mistic. “We're taking a much longer view now,” 
he said. “I think that’s what matters.” o 





Can environmental concerns and commercial needs 
find common ground? Comment online at www 
-nationalgeographic.com/ngm/0007. 
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WRATH OF 


CENTURIES OF UPHEAVAL 
ALONG THE 
ANATOLIAN FAULT 
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IF THESE DISEMBODIED HEADS could talk, they might well mock 


the boasts of their architect, a first-century B.c. king who declared that his 
monument in eastern Turkey would be “unravaged by the outrages of 
time.” Just as earthquakes easily toppled these statues at Nemrud Dagh, 
last year's devastating quakes in western Turkey are reminders that geol- i 


ogy has a long, relentless history of laying low the works of man. _ ' 
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HIS WORLD IN SHAMBLES, Mehmet Kamisoglu commiserates with a nephew 
and a passerby in front of the building he lived in—and escaped from—in Gdlctk. 
Last August 17 the segment of the North Anatolian Fault that runs under this city 
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of northwestern Turkey. Cheaply built apartments that housed the recent influx 
of workers collapsed, killing thousands and leaving many more homeless. 
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HE NIGHT WAS TOO SULTRY for 
sleep. So at 3 a.m. on August 
17, 1999, restless townspeople 
in Gélciik, Turkey, strolled in 


the park. They walked along the waterfront on 
the Gulf of Izmit, easternmost arm of the Sea 
of Marmara, and perhaps some talked of the 
many jumping fish spotted on the coast in 
recent days—or of the mysterious appearance 
of dead crabs and jellyfish. But ismet Koyun 
and six other members of a local soccer team 
reminisced about past games as they sat on 
benches beneath a willow tree. 

“Let’s go home,” Ismet recalls saying. “I’ve 
got to work today.” As he stood, an explosion 
boomed over the gulf. “The earth came alive 
with shaking,” he says. “The sky turned red, a 
sword of light flew out of the sea, and a wave 
as tall as a ship thundered toward us.” 

A great crack opened along the waterfront, 
and “like a drunk man trying to run,” ismet 
leaped over it and raced inland. Three of his 
friends climbed trees. A blinding storm of dust 
from collapsed buildings rose over the town 
and swept down toward the shore. 

When the dust settled, ismet found himself 
knee-deep in water. Looking back, he saw that 
a vast section of the former waterfront, includ- 
ing the park, had slumped into the gulf, 
sinking 30 feet or more. The lower floors of 
two seven-story buildings had crumbled and 
plunged into the gulf, killing 50 men who had 
been gambling in a ground-floor café. 

Like everyone I met along the Sea of Mar- 
mara in the days after the earthquake, Ismet 
Koyun still seemed stunned as he sat on his 
bicycle and looked out at the submerged trees 
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and lampposts now well offshore. “Many 
bodies remain out there under the water,” he 
said. “Also many vehicles, including a police car 
with two policemen inside.” 


Gélciik lies near the epicenter of one of the 

most punishing earthquakes of the past cen- 

tury. The magnitude 7.4 catastrophe 

FORTY-FIVE SECONDS of shaking ravaged Ada- created headlines worldwide. Tens 

pazari. Though the fault passes about five miles to the of thousands dead. Some 250,000 

south, the city’s loose alluvial soil amplified the motion. — homeless. And billions of dollars’ 

Concrete, loaded with sand to cut costs, crumbled; steel worth of damage to Turkey's indus- 
reinforcing rods, scandalously thin, buckled. trial heartland. 
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Istanbul, a city of more than 
seven million people about 50 
miles northwest of the epicenter, 
was violently shaken. Although the 
heart of the megalopolis remained 
intact, the quake destroyed several 
dozen buildings in Aveilar, a neigh- 
borhood built in recent decades on the western 
edge of the city. And thousands of people, too 
frightened after the quake to sleep indoors, 
camped in open spaces with tents thrown 
together from sheets, towels, and blankets. 





“This tragedy has directly touched almost 
everyone in the country,” said my Turkish 
friend Aydin Kudu. “Hundreds of thousands of 
people from all over Turkey had moved here 
for jobs. We’ve all lost someone.” 

The earthquake began just east of Gélciik, 
about ten miles underground along a buried 
rip in the Earth’s crust known as the North 
Anatolian Fault. Extending from eastern Tur- 
key to Greece, the thousand-mile-long rip is 
similar to California’s infamous San 
Andreas Fault. Like its American counterpart, 
the Anatolian Fault is actually a network of 
smaller fault segments that divide two tectonic 
plates—in this case Eurasia and the much 





very 








Reza, a native Iranian who lives in Paris, covered the 
Caspian Sea for the May 1999 GeoGrapuic and the 
Black Dragon River for the February 2000 issue. 
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RETURNING TO TRADITION to feed their fami- 
lies, women in Cevizlik take homemade bread dough 
to be baked in a neighbor's old stone oven. On Novem- 
ber 12 the fault ruptured here, dropping the road sev- 
eral feet and triggering another large quake. Damage 
blocked commercial food deliveries for ten days. 


smaller Anatolian block, which carries most of 
Turkey on its back. 

The edges of the two plates are locked 
together, but geologic forces are driving the 
Anatolia plate westward toward Greece at the 
rate of about eight or nine feet a century, 
building pressure along the juncture. When 
enough pressure builds, one or more fault 
segments unlock in a violent jerk. If a small 
segment breaks, the ensuing earthquake might 
be magnitude 6 or less. But when the segment 
beneath Gélciik snapped, the energy released 
triggered ruptures along three adjacent seg- 
ments—to both the east and west—creating 
a much larger event. 

Three days after the earthquake struck, I 
drove with Aydin toward the epicenter, read- 
ing the morning headlines. The official death 
count had reached 6,800. Three provincial 
governors—unable to coordinate initial relief 
efforts—had been replaced. Rescue workers 
including at least 2,000 foreigners, were giving 
up hope of finding anyone else alive in the 











NATIONAL GEOGRAPHIC, JULY 2000 


wreckage. In the city of Adapazari 963 people 
had been buried in a mass grave. The Turkish 
government was ordering 10,000 more body 
bags. The destruction of the infrastructure of 
one of the most industrialized regions of the 
country was “complete,” said the general sec- 
retary of the Foreign Investors Association. 

When we reached the edge of izmit, the 
largest city hard hit by the earthquake, the 
smell of petroleum pervaded the air. Black 
smoke still billowed up from the Tiipras refin- 
ery complex, Turkey’s largest. People walked 
the highway with suitcases. Relief workers 
carried corpses to an ice rink that had been 
converted into a morgue. 
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We came to an immense pile of broken 
concrete—the remains of a six-story apart- 
ment building. Carpeting, bedspreads, and 
splinters of furniture protruded from the rub- 
ble. A rescue team working with a large back- 
hoe picked away at the debris pile. 

Clustered around the collapsed building 
were scores of people, their eyes red, their faces 
weary. Many clutched photo albums or stared 
at pictures of loved ones, hoping against all 
odds that they might still be breathing beneath 
the concrete. 

A shout arose from the rescue team—a 
body. The workers carefully extracted the 
corpse of a woman; people crowded around. 
No one recognized her. 

“It’s hard,” said a bystander. “The 
faces are so swollen and black.” 

I felt intrusive and helpless. “What 
can I say to these people?” I asked 
Aydin. “Gegmis olsun,” he replied. 
“May it be over.” 
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HISTORY OF JOLTS 
SIGNALS A SHAKY FUTURE 


Among Earth's most active fractures, the North 


a Anatolian Fault has caused 13 major earthquakes 


since 1939 (above). Most of Turkey is edging 
westward along this fault, causing frequent shak- 
ing. Last August's rupture near izmit put stress 

on adjacent segments of the fault, triggering the 
November quake to the east and setting up future 
action to the west. What occurs next will depend 
on the nature of the fault under the Sea of Mar- 
mara (top). If the segments are nearly continuous 
(red line), as some scientists believe, and break all 
at once, catastrophic shaking will occur in Istanbul. 
If they are fragmented (black lines), smaller quakes 
may result—though these could also be deadly. 
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BRICKWORK CRACKED ina park near Golciik as the underlying sediment slid 
toward the Gulf of izmit. The fault that lies about half a mile offshore here also 
passes less than 15 miles from Istanbul. But much of that city sits on bedrock, 
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which offers some measure of stability. “Sediment shakes much more strongly 
than bedrock,” explains James Dolan, a University of Southern California geolo- 
gist. “Sometimes five to ten times more, so it’s not a trivial matter.” 
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An older man with bandaged head and arms 
arrived, and people rushed to greet him. He 
was Mustafa Cifttepe, one of seven people who 
had survived the collapse of the building. His 
wife and son had not. He was just back from 
the hospital. 

“He was trapped for 17 hours,” said his son- 
in-law, Ersin Giizey, who lives in New York 


City. As soon as they heard of the catastrophe, 


Ersin and his wife had caught the 
first flight available to Istanbul. 

Ersin translated his father-in- 
law’s story: “I was in bed with my 
wife on the second floor when the 
shaking began. My wife said: ‘Get 
up! Get up!’ Then a large chest 
landed on her. A wall fell toward me, stopping 
two inches from my nose. I was afraid to move, 
afraid if I did, everything would collapse and 
crush me. I just prayed and called for my son.” 

His son, a neighbor named Vedat Aktas told 
me, was found crushed in the next room, his 
pants pulled halfway up his legs. 

Vedat cursed the contractor who built the 





apartment. “This building had only half the 
steel it should have had,” he said. “And this is 
supposed to be concrete,” he said, dropping a 
chunk and watching with disgust as it shattered 
into bits. “It's more like sand.” 

Vedat’s anger echoed across Turkey as the 
death toll mounted. The dire need for housing 
during recent rapid urbanization had encour- 
aged fast, shoddy construction in thousands 





A BABY’S CRY guides a Japanese rescue team as 
they dig through the ruins of a home in Diizce. After 
eight hours they reached the tiny girl, but she had died. 
A bonfire warms homeless survivor Ayse Gonca (stand- 
ing), her daughter, father-in-law, and niece. “May God 
save my enemies from such destruction,” she says. 


of new buildings. Many contractors, either 
through corruption or negligence, ignored 
building codes designed for earthquake resis- 
tance. It was those newer buildings that took 
the greatest hit. 

As we left, I turned to the bandaged old 
man: “Gegmis olsun.” He nodded, his eyes 
filling with tears. 
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E HEADED DEEPER into the 
destruction zone, giving a 
ride to a man bound for 
Gélciik. His niece and her 
husband had died there, 
and he wanted to search for other missing rela- 
tives. The sun blazed. The air sweltered. And 
everywhere | looked | saw the heaped remains 
of countless shattered stores, mosques, and 
apartments. Most of the buildings still stand- 





ing teetered on the brink of collapse. Traffic 
inched past bulldozers working to clear debris. 
Thousands of sweating, overworked rescue 
workers attacked concrete rubble with jack- 
hammers. The smell of death filled the air, 
and, like most of the people we saw, we put on 
surgical masks to filter the dust, odors, and 
microorganisms. 

Aydin and | stopped to let our hitchhiker 
out and met two schoolteachers—a husband 
and wife—sitting in a field surrounded by 
an upholstered couch, a dining room set, and 
various other pieces of furniture they had 
retrieved from a nearby apartment building. 
They pointed to where they had lived. 

“We were on the fifth floor,” said Géniil 
Giizel. “Now it’s the third. The top floors fell 
into the first two. Everyone on the bottom died.” 


“We have no idea what will happen to us,” 
said his wife, Yiicel. “People bring us food, but 
we have no desire to eat.” 

At the resort town of Yalova we met a friend 
of Aydin’s named Hakki Akyazi. His eyes were 
swollen, and in a soft, slow voice he told us he 
had just buried his 
had lived in a new apartment complex there. 
The two had been on vacation together on the 
Aegean. She had decided to extend her stay and 
had returned to Yalova for the night to pick up 
more clothes. 

When Hakki heard of the earthquake, he 





sister, a medical doctor who 
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rushed to her building, which lay in ruins. 
No rescue teams had reached it. He fig- 
ured out where her apartment would have 
been and for 12 hours worked alone to get 
inside her bedroom. When he finally did, he 
found her dead. 

At dusk we took a ferry from Yalova back to 
Istanbul across the Sea of Marmara. As we left 
the dock, I watched dump trucks pull up to the 
shore and empty the rubble of so many lost 
lives into the water. There was no other place to 
put it. Our boat was packed with mourners, 
and the setting sun turned the water deep red. 
It seemed as if we had been to a thousand 
funerals all in one day. 
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THE WALK HOME after a doctor's appointment 
takes Mehmet Karabulut over a toppled minaret in Cev- 
izlik. When the shaking started, he was in a café with 
friends. Bricks and ceiling beams buried him, breaking 
four ribs and hobbling a leg. “The grocery store | ran is 
in ruins too,” he says. “I'm thinking of raising cows.” 


The next morning we visited Istanbul 
Technical University to speak with geologists 
struggling to understand exactly what had 
happened along the North Anatolian Fault. 

“We knew that the Gélciik area was where 
the fault was likely to break next,” said Rob 
Reilinger, an American geophysicist from 
MIT. Reilinger uses the satellite-based global 
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positioning system (GPS) to track 
deformations or swellings of the 
Earth’s surface that indicate where 
pressure is building underneath. 
“We just didn’t know when this 
earthquake would happen or how 
much of the fault would break.” 
Scientists are able to explain some earth- 
quake phenomena that puzzled the people of 
Gdlciik. The flash of light that ismet Koyun saw 
over the Sea of Marmara may have been meth- 
ane gas exploding as it was released from sed- 
iments in the gulf. The dead crabs and jellyfish 
seen at Gélciik could have been killed by radon 
gas seeping from rock in the Earth’s crust into 
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WATERFRONT PROPERTY NOW, a popular ice cream parlor in Golciik used 
to sit well back from the Gulf of izmit. When the fault broke here, land along two 
miles of this coast fell ten feet or more, and water flooded inland. Several thousand 
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people drowned or were crushed as buildings disintegrated. Since then, survivors 
who lost their homes as well as those seeking a safer place to live have moved 
elsewhere, and the city’s population has dwindled from 80,000 to 25,000. 





the water just prior to the rupture. 

But there is much the scientists 
still do not understand, and much 
that disturbs them. This earth- 
quake, explained geologist Aykut 
Barka, was part of a sequence that 
began along the North Anatolian 
Fault in 1939 near its eastern end. Historically 
each section of the fault in Turkey breaks on 
average every several hundred years. Before 
this earthquake the only stretch of the main 
fault that had not broken in the 20th century 
extended from the city of Bolu, about 90 miles 


east of Gélciik, to the western end of the Sea of 


Marmara—a distance of about 220 miles. The 
four fault segments that broke on August 17 
account for only about 70 miles of the 220 at 
risk. This earthquake probably pumped addi- 
tional strain into unbroken segments. 

Most worrisome are about a hundred un- 
broken miles of the fault that lie deep beneath 
the Sea of Marmara, passing less than 15 miles 
from Istanbul. Scientists do not understand 
well the structure of that obscured stretch, but 
they know it poses dangers. Nicholas Ambra- 
seys, a specialist in historical earthquakes at 
Imperial College in London, notes that 40 
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THE LIVING AND THE DEAD share the hills 
south of Golciik. In a makeshift cemetery wooden 
markers bear the names of loved ones lost. Fifteen-year- 
old Adem Yilmaz (right) was more fortunate: All his 
family members survived. But they are among the half 
million people made homeless by the two quakes. 


earthquakes of magnitude 7 and above have hit 
the Marmara region since the first century A.D. 
In 1509 and again in 1766, great earthquakes 
destroyed much of Istanbul. Both may have 
been part of a 250-year rupture cycle. Some 
experts now argue that one or more events at 
least as large as the August quake will occur in 
the sea south of Istanbul in coming decades. 

How bad might the next Istanbul quake be? 
That depends in part on how far the epicenter 
is from the city. It also depends on whether the 
fault segments beneath the Sea of Marmara 
break together or independently. Together they 
could create an earthquake as strong as mag- 
nitude 7.8—about four times stronger than the 
August earthquake. 

A week after the earthquake I received per- 
mission from the Turkish Navy to walk where 
the North Anatolian Fault did some of its 
most spectacular damage: the Gélciik Naval 
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Command Center, the largest naval base in 


Turkey. When the quake tore through the Gulf 


of izmit, it devastated the compound, toppling 
buildings and killing hundreds of people. 

“ve been in many earthquakes, but nothing 
like this,” recalled Ercitment Dogukanoglu, a 
naval captain. “When it hit, I felt helpless—like 
being thrown every which way ina frying pan.” 

Heavy rain fell as a young second lieutenant, 
Selcuk Poyraz, led us across the ravaged base. 
“The rain is nice,” said Selcuk. “It washes away 
the smell of death, which gets into everything. 
I have to put cologne in my car, on my clothes.” 

He walked us to a green lawn and pointed at 
what looked like the burrow of a gigantic mole 
cutting across the base, creating a scarp several 
feet high. In its path lay the ruins of an officers’ 


club, where scores died in their sleep. 

We followed the burrow until it opened into 
a crack so wide I had to jump to cross it. We 
reached a place where the crack had split a 
stone wall, thrusting the south end eight feet to 
the west into the middle of the street it once 
bordered. The same crack also pushed an 
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entire apartment building across the street 
several feet closer to Greece. 


S THE EARTHQUAKE FADED from the 
world’s headlines, its miseries per- 
sisted. | returned to Turkey in late 
October. The official death count 
stood at just over 17,000, but the 
real toll may have been twice that. Winter was 
setting in, and although people were being fed 
adequately by organizations such as the Red 
Crescent, warm clothes remained in govern- 
ment warehouses undistributed. With more 
than 85,000 buildings destroyed or uninhab- 
itable, about 40,000 families were living in 168 
tent cities. Few tents were winterized. 
Psychological problems were mounting. 
Many men remained jobless and idle. Many of 
the neighborhood coffeehouses they relied on 
for socializing were gone, replaced by scattered 
coffee tents. Children played and attended 
school in severely overcrowded tents. So many 
teachers died in Adapazari that in one district 
only two remained to look after 2,000 children. 
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As a group, the women displaced from their 
homes may have been suffering the most. 
“They have no place to go to be together,” said 
Mebuse Tekay, a relief coordinator for 128 
nongovernment volunteer groups. 

Despite the crisis, Mebuse pointed to posi- 
tive changes the earthquake brought. 

“It has collapsed some taboos,” she said. 
“Many Turkish people thought they had no 
friends in the world except other Turks. But so 


many foreigners came to help us, we now must 
see a new reality. Even the Greeks proved not 





to be our enemies. Television showed a Greek 
team crying after they rescued a little girl. 

“Also many of the people rushing to help 
were from arts groups. Now many traditional 
Turks have had to change their biases toward 
men who have long hair or earrings and 
women in miniskirts. It was those people who 





showed up first. 

On November 12 the North Anatolian Fault 
struck again. Stress from the August quake 
triggered a rupture along a segment of the fault 
east of the earlier break. The second quake 
measured magnitude 7.1. It hit a much less 
populated region but still killed more than 800 
people and injured at least 5,000. 

In the town of Kaynash, Ozgiir Akbulut’s 
father and older brother had just left evening 
prayers at the mosque when the temblor hit. As 
most of the town’s buildings buckled, the 
mosque’s towering minaret crashed down on 
the two men, crushing them to death. 


A LATERAL RIFT that opened under a 
house in Kavakbicki in the November quake 
did little damage because diagonal wooden 
beams absorbed the shocks. Unlike the 
village’s three ruined concrete buildings, 
such traditional homes safely withstood 
the shaking—as they have for centuries. 
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On a cold and drizzling December morning 
I met 15-year-old Ozgiir in the nearby village 
of Handano§glu, where he was living in a tent 
with surviving relatives. As I talked with the 
men of the village in the parlor of a farmhouse 
that had survived the quake, Ozgiir sat silently 
by the stove, warming his hands. He smiled 
occasionally but mostly stared vacantly ahead. 

“These earthquakes are tests from God,” said 
Mehmet Bayindir, a wizened 92-year-old. “We 
should build houses the old way—from chest- 
nut wood. They don’t collapse.” 

His grandson Hiiseyin agreed. “I 
accept that this was a geologic event, but 
it can be taken as a warning. In seconds, 
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billionaires can become penniless. So you must 
have values that you can’t lose—a good heart 
and honesty.” 

Although smaller, Kaynasli looked like Gél- 
ciik all over again—streets lined with shattered 
buildings and mournful people struggling to 
rebuild. | headed back to Gélciik, about 80 
miles away, to see how people there had coped 
in the intervening months. 

The nightmare hadn’t gone away. Bulldozers 
had cleared most of the piles of rubble, and 
temporary prefabricated houses had risen rap- 
idly outside the town. But Gélciik itself was 
still a city in shambles. I found ismet Koyun 
again in a coffeehouse by the waterfront. 
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“There’s not much else to do,” he s 
we drank tea with his friends. “Gélciik is 
dead. Most people have left. The government 
hasn’t decided whether the city should be 
rebuilt.” 

At dusk, Ismet took me to the water’s edge, 
where he had watched his city collapse. We 
clambered over twisted rebars and mud-caked 
chunks of concrete to the seven-story building 
where the 50 men had perished in the sunken 
café. We watched the water lap into what had 
been the building’s third floor. 

“Thirteen bodies were never found, 
Darkn 


he said. 
fell, and I could only think of on 
it be over” 


thing to say: “Gegmis olsun. M 





CROSSROADS of both peoples and tectonic plates, the 


Anatolian region is rich with stories of cultures accommodating 


themselves to a violent geologic landscape. Near the modern. x 
; ge . 
city of Van in eastern Turkey, remnants of an Ottoman castle 


cover the ruins of fortresses as old as the ninth céntuty 8.c.- 
Strategically set on a hill created by colliding‘platés, the castle 
overlooks the Middle East’s second largest lake, 75-mile-long 


Lake Van, formed when a volcanic eruption blocked rivers‘ flow. 
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never be over. Nowhere have civilization and 
nature waged more persistent war than in this 
part of the world—from easternmost Turkey 
to the western tip of Greece. 

In the first century B.c. a self-absorbed king 
named Antiochus I, ruler of the ancient land of 
Commagene, built an audacious tomb and 
monument to himself on top of a 7,000-foot- 
high mountain called Nemrud Dagh. There, he 
proclaimed, his mausoleum would be “unrav- 
aged by the outrages of time.” 

He constructed a conical tumulus more than 
200 feet high from fist-size rocks, hauled up 
and assembled with unimaginable labor. On 
terraces around the tumulus stood a pantheon 
of colossal statues—gods and heroes with 
whom he expected to consort in the afterlife. 

No doubt Antiochus’s understanding of 
geology was as flawed as that of the driver who 
is now transporting me in his dolmus from the 
Turkish town of Kahta to Nemrud Dagh. Ges- 
turing toward a cluster of oil wells on the rocky 
landscape, the driver declares: “That’s why we 
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EARTACHE HAS FOLLOWED ME from the rubble piles along the Sea of Marmara 
} | 


| 
! 
| 


to a bleak and rocky landscape in eastern Turkey. Ge¢mis olsun—“May it be 
over.” I’ve said that phrase so many times to survivors of the killing earth- 


. MA quakes near Istanbul. But, in fact, | know what no one wants to hear: It will 


have earthquakes. They are pumping out the 
oil and the land collapses.” 

I nod, knowing I could never convince him 
how little power human actions have over the 
titanic forces of the Earth—even with the 
abundant evidence I find a few hours later at 
the pinnacle of Nemrud. The tumulus has 
shrunk to 150 feet as rocks have tumbled down 
the mountain. And someday—an instant from 
now in geologic time—the king’s tomb will be 
gone, his coffin laid bare by the ravaging trem- 
ors he thought he had risen above. I pause 
before great stone heads of Zeus, Heracles, 
Apollo—and of the vainglorious king himself. 
All these constructs of human imagination are 
laced with cracks or toppled on their sides. 
Surrounding me are the constructs of geology, 
the real ruler of this land—lmestone and 
shale that formed at the bottom of a deep 
marine basin and that, over time, were pushed 
up into mountain ranges. Even Antiochus’s 
statues were carved from uplifted limestone. 

Humans in this part of the world have long 


NATIONAL GEOGRAPHIC, JULY 2000 


blamed the Earth’s sudden and violent changes 
on supernatural agents. In 464 B.c., when an 
earthquake destroyed Sparta and provoked an 
uprising of serfs, the ancient Greeks blamed 
Poseidon, the earth shaker. And just last year, 


after an earthquake devastated suburbs of 


Athens, a priest at the monastery of St. Kypria 
nos told me the catastrophe was a divine warn- 
ing: “It was sent to shake us from our sins.” 
Rob Reilinger, a geophysicist at MIT, pro 
vides the scientific explanation—“There’s a 
full-scale continental collision going on,” he 
says, “where Africa and Arabia are driving 
north and colliding with Eurasia.” That colli- 
sion, which has continued over the past five 
1 complex pattern of geo- 
es that fascinate scientists just as 


million years, creates 





logic proce: 
they mystified and devastated ancient cultures. 
The collision began in eastern Turkey and 








affects most of Anatolia, the peninsular part of 
the country. Arabia, which is moving north 
slightly faster than Africa, hit first, and when 
it shoved into the underbelly of Eurasia, it 


KURDS HAVE LIVED in southeastern Turkey for more 
than 2,000 years—still not long enough to verify the tale that 
Noah's ark came to rest on Mount Ararat (below, left). Though 
Kurds live and tend sheep in sight of the dormant volcano, 
the last village on its flanks was lost to an earthquake in 1840. 


thrust up not only Nemrud Dagh but also the 
Caucasus Mountains. 

The collision has thickened the continental 
crust in eastern Turkey, now about 30 miles 
thick, compared with some 25 miles thick 
farther west near Ankara. As a result the region, 
which lay near sea level before the collision, is 
now a plateau averaging more than a mile high. 
In some places jagged remnants of ancient sea 
floors that once lay between the colliding con- 
tinents jut from the compressed landscape as 
mountains. Most of the rock in those seafloors, 
however, was pressed down toward Earth's 
mantle. This stimulated melting and the for- 
mation of magma that resurfaced through 
cracks to form volcanoes such as Mount Ara- 
rat, the fabled final resting place of Noah’s ark. 

Almost 17,000 feet high, Ararat, flanked by 
its smaller sister, Little Ararat, dominates vistas 
along the Turkish-Iranian border. No wonder 
the ancients believed that this ice-crowned 
massif would be the first land to emerge from 
a great flood. But today the legends that 
have surrounded the moun 
tain are forgotten by residents 
of Dogubayazit, the nearest 
town—charmless, commer 
cial, and ravaged by years of 
Turkish-Kurdish conflict. 





“People in the town don’t know anything,” 
says a local hotelier, Feyyaz Salman. “But my 
110-year-old grandmother, who lives in a 
nearby village, told me the two mountains 





were sisters who hated each other. Little Ararat 
cursed her big sister, saying “May you grow so 
tall you will always have snow on your head.’ In 
turn, Big Ararat cursed her little sister: “May 
you always be so close I can control you. And 
may you always have snakes in your hair.” 

Neither volcano has erupted in recent mem- 
ory, but residents of eastern Turkey have much 
to fear from earthquakes. The compression 
resulting from Arabia’s northward thrust is 
pushing Turkey westward in jolts, like fingers 
squeezing the pit from a cherry. 

No city in Turkey has suffered more pain 
from earthquakes over the centuries than the 
ancient metropolis of Antioch. In a.p. 115 the 
Emperor Trajan blamed an earthquake that 
destroyed the city on the presence of Chris- 
tians and had the bishop, Ignatius, thrown 
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to the lions. Walls fell again in a.p. 458. 
In 526 an earthquake killed 300,000 
people, according to the historian Pro- 
copius. His figures are exaggerated, but 
other crushing earthquakes occurred 
the same year. Plague hit in 542, Per- 
sian armies in 573. Another earthquake 
in 588 closed a devastating century. 
Modern Antakya, on the site of the 
ancient city, still falls victim to frequent earth- 
quakes. A third of Antakya was leveled in 1872. 
Geologists know that the city lies near the 
junction of three major faults, including one 
slicing up from the Dead Sea. So why do people 
continue to rebuild here? It’s a crossroads, say 
some. The climate is mild and the soil is rich, 
say others. “We've always lived with risk,” adds 
businessman Joseph Naseh. “If it wasn’t earth- 





quakes, it was invasions.” 

Indeed, invasions have been almost as com- 
mon as earthquakes in Anatolia. And ironically, 
violent Earth forces have actually helped 
people in the heart of Turkey protect them- 
selves against raiding armies. In a region called 
Cappadocia fiery surges of volcanic ash, cooled 
and sculpted by erosion over the past few 
million years, have covered the ground with 
blankets of rock so soft that humans could 
cut sanctuaries—even entire secret cities— 
into them when faced with invading hordes. 

“Cappadocia coming (Continued on page 64) 
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VIOLENT GEOLOGY isn’t always the enemy. In central Turkey's Cappadocia 
region—a thoroughfare for Persians, Romans, Byzantines, Arabs, and Turks alike— 
people once sought refuge from invaders by digging into soft volcanic rock. The 
rock erodes quickly except where protected by harder rock, producing formations 
resembling minarets (top). Hundreds of early Christian churches and dozens of 
underground cities have been found in Cappadocia, including one that is 20 stories 
deep. Most caves now sit empty, though some have been upgraded for modern life. 
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‘Like the fire-breathing Chimera of Greek 
mythology—part lion, part goat, part serpent—the_ 
area now bounded by Greece and Turkey is a mosaic 
of incongruous parts that come together fear- 
somely. Trapped between three huge, 
converging continental plates, the Anatolian 
and Aegean regions have been roaring and 
breathing fire for millions of years—and terror- 
izing humanity for millennia. “It is an exceptional place: You have extreme 
geologic activity—with frequent earthquakes and volcanic eruptions—in one of 
the cradles of Western civilization,” says earthquake geologist James Dolan. 
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plates meet con- 

tinental plates, 

the denser ocean 
plate pushes beneath the 
continental plate, and magma 
rises to create volcanoes. 


Extension 


—} Ascrustis 
stretched by sub- 
r duction, faults can 


cause it to rise or 
fall. On land and in the sea, 
valleys called grabens form 
and fill with sediment. 


When two contin- 
ental plates collide 
head-on, they may 
push crust up- 
ward, forming mountain 
ranges. Such a collision 
formed eastern Turkey's. 
mountains. 


Strike-slip fault 

5 Plates moving past 
each other horizon- 
tally lock together 
until tension builds 
to a release point—an earth- 
quake. Quakes range from 
barely detectable to cataclysmic. 










































‘} TORY AND MYTH 
We have known about plate 
tectohics for only about 40 
years. Before that our imag- 
inations—scientific or 
otherwise—had to make 
sense of the Earth’s geolog- 
ic forces. Like countless cul- 
tures, the ancient Greeks 
and Romans personified the 
power of natural forces in a 
pantheon of gods. Hephaes- 
tus (illustration below)— 
whom the Romans called 
Vulcan, the namesake of 
volcanism—was the god of 
fire and volcanoes, Posei- 

don the god of earthquakes 

as well as the sea, 
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It takes either a sturdy boat or a kilometer of bridge to cross the 
Bosporus today, but people may have walked cattle across the 
Bosporus—which means “ox ford”—before Mediterranean seawater 
started spilling through the strait into the Black Sea Basin some 7,500 
years ago (see “Black Sea Flood,” page 71). It is possible that an 
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earthquake caused the rupture that opened the strait. Istanbul, 
perched on the banks of the Bosporus, has weathered dozens of 
major earthquakes in the 1,700 years since Roman Emperor Constan- 
tine made it the empire’s new capital. Adding to Constantinople’s 
glory, in 537 Emperor Justinian inaugurated a domed cathedral then 
unparalleled—Hagia Sophia, or Holy Wisdom (above, dome at left). 
“Solomon, | have outdone you!” legend says he declared. It only 








took 20 years for an earthquake to inflict serious damage. The build- 


ing still stands, many quakes and repairs later, buttressed along the 
way for stability (top). 

A mid-16th-century woodcut (above) depicts an earthquake’s after- 
math in Constantinople. Unsettling apparitions in an orderly sky, 
comets throughout history have embodied cultures’ worst fears; this 
one was taken as an omen of the quake. 


ALL THESE CONSTRUCTS OF 
HUMAN IMAGINATION ARE 


LACED WITH CRACKS OR 
TOPPLED ON THEIR SIDES. 





up!” says Lars-Eric Mére, pilot of a hot-air 
balloon that has lifted me and a basketful of 
sightseers over a vista of mushroom-shaped 
rocks with doors and windows. Farther on we 
float above a canyon forested with pinnacles 
and spires of stone in shades of pink, white, 
ocher, brown, and gray. Then cliffs with 
churches carved into them by Byzantine monks. 
Here humans and the forces of geology have 
coexisted harmoniously and spiritually. 

The volcanic avalanches of Cappadocia were 
generated, like almost every geologic event in 
the region, as Africa drew closer to Anatolia. 
Dense oceanic rock in front of the approaching 
continent subducted beneath Turkey, and as 
the water-rich rock dived deeper and mixed 
with the mantle, it created the particularly gas- 
eous magma that exploded across Cappadocia. 

Although geologists believe that epoch of 
volcanism has ended, the subducting of sea- 
floor continues to the west beneath the Aegean 
Sea. The diving seafloor there exerts a powerful 
tug, pulling the Aegean crust toward Africa. 
That tug has stretched and thinned the Aegean, 
turning what once was dry land into a 
drowned continent. It is also opening a space 
into which Anatolia can move as it’s being 
squeezed by Arabia in the east. 

Much of Anatolia’s westward movement 
occurs along a particularly dangerous geologic 
feature known as the North Anatolian Fault. 
That fault, which separates Anatolia from the 
rest of Eurasia, runs east to west just south of 
the Black Sea. About 75 miles before it reaches 
the Sea of Marmara, the fault forks into at least 
two strands. The sea, which reaches depths of 
more than 4,000 feet, is actually a rift, pulled 
apart by tension between the strands, which 
continue westward across the Aegean to Greece. 

In the Marmara area the North Anatolian 
Fault has caused immeasurable devastation. 
In the past 2,000 years almost 600 documented 
earthquakes—40 of them magnitude 7 or 


64 


greater—have hammered the region. 
Izmit has been destroyed repeatedly, 
and Istanbul itself has been severely 
damaged four times by great earth- 
quakes in the past 500 years. 

The fault may also have triggered 
the most catastrophic event ever seen 
along the Sea of Marmara—an enor- 
mous flood about 7,500 years ago that 
filled up the Black Sea Basin—accord- 
ing to Bill Ryan and Walter Pitman, geologists 
at Columbia University. They recently dem- 
onstrated that at the end of the Ice Age the 
Black Sea was much lower and smaller. Then 
as glaciers melted, rising seas cut a channel— 
today’s Bosporus—from the Sea of Marmara 
toward the Black Sea Basin. Perhaps triggered 
by an earthquake, an enormous flume of water 
poured down an escarpment north of modern 
Istanbul for more than a hundred days, filling 
the basin to sea level. The flood must have 
driven settlers all along the former coast from 
their villages. Perhaps, Ryan and Pitman sug- 
gest, it was this sequence of events that inspired 
the story of Noah’s Flood. 


N A RAINY, blustery day I head up 
the Bosporus to visit the spot 
where the fabled strait widens 
into the Black Sea—the pre- 
sumed site of the breakthrough. 

The waters of the strait grow rough where the 
Mediterranean once cascaded. I watch waves 
toss fishing boats bringing in their hauls of 
mackerel, bluefish, and bonito—and the angry 
waters still seem to echo the prehistoric tur- 
moil of the flood. No wonder the ancients 
feared this passage. In Greek mythology the 
headlands on either side of the Bosporus were 
great rocks that crashed continually against 
each other, preventing ships from. sailing 
through to the Black Sea. Not until courageous 
Jason and the Argonauts passed safely through 
did the rocks cease their clashing forever. 

The North Anatolian Fault played a role 
in the formation of another Turkish strait, the 
38-mile-long Dardanelles, which connects the 
Sea of Marmara with the Aegean. I drive along 
the Gallipoli Peninsula, watching the ships of 
many nations steam toward old Byzantium in 
the late afternoon sun. Few places evoke such 
human history. Here in 480 B.c. the Persian 
King Xerxes built a bridge of boats to stage an 
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abortive invasion of ancient Greece. Alexander 
the Great crossed back over in 334 B.c. en route 
to conquering the world. Attempts to control 
the Dardanelles sparked desperate battles 
between the Turks and Allies in World War I. 

Myth touches the Dardanelles too—in a tale 
of ancient Troy, which guarded the entrance 
to the Dardanelles throughout the Bronze Age. 
In Homer's Odyssey, the Greek hero Odysseus 
devised a trick that ended the Trojan War. 
Greek soldiers hid within a great wooden 
horse, which the Trojans unsuspectingly took 
within their city walls. I stand in front of one 
of those walls with Manfred Korfmann, an 
archaeologist at the University of Tiibingen. 
Korfmann explains another theory about the 
Trojan horse. 

“See those cracks?” says Korfmann, pointing 
to the heavy gray stones of the tower. “Most 
people regard them as earthquake cracks.” 
Korfmann suspects that over several centu- 
ries the Greeks fought many skirmishes with 
Troy because Troy controlled access to sources 
of metal around the Black 
Sea. He believes that at some 
point an earthquake may 
have brought down Troy’s 


walls, letting the Greeks in. 
To celebrate their victory, the 


Greeks may well have erected a horse to thank 
Poseidon for the quake—the horse being a 
symbol of Poseidon. 

Two particularly devastating earthquakes 
around a.p. 500 demolished Troy once and 
for all. In fact, an unparalleled wave of big 
earthquakes from the mid-fourth to the mid- 
sixth centuries hit all the major cities of 
southwestern Turkey: Pergamum, Aphrodisias, 
Ephesus, Smyrna. This puzzling sequence, 
called the early Byzantine tectonic paroxysm, 
may reflect a huge shifting of plates from Pales- 
tine to Crete. “It was not a good time to be 
alive,” says Brian Rose, an archaeologist at the 
University of Cincinnati. “The earthquakes 
kept coming.” 

The force that gives rise to most of the earth- 
quakes that plague the Aegean region of Turkey 
is called extension. As the subducting Afri- 
can plate stretches and thins the crust, great 
cracks known as grabens open up. The grabens 
become valleys that fill with fertile sediments. 

Extension in the Aegean has enriched the 


SWIMMERS STRADDLE fluted columns in a geothermal 
pool near the ancient Roman city of Hierapolis. Geology giveth 
—Romans flocked here to bathe—and geology taketh away: 
The city was destroyed by repeated earthquakes. Floating 
among the ruins, tourists revel in the paradox. 
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SAVED BY A VOLCANO: This ancient fresco was pre- 
served by the same eruption that destroyed the home of its 
creators. Buried under two stories of pumice, ash, and debris 
3,600 years ago, the town of Akrotiri on the Greek island of 
Thera has yielded clues to Minoan and Cycladic culture. 


soil of southwestern Turkey. But the same pro- 
cess, occurring too rapidly and accompanied 
by centuries of deforestation, has encouraged 
the buildup of too much silt in places, turning 
waterways into swamps and until recently 
encouraging the spread of malaria. 

With Ilhan Kayan, a geographer at Aegean 
University, I visit the Little Meander Valley 
south of Izmir. As we look out over the farm- 
land, ilhan explains how heavily the silt has 
accumulated in some parts of the region: “The 
sediments are 88 feet deep in the center of 
this valley,” he says. “If you could take a big 
vacuum cleaner and suck them all up, the sea 
would flow in here.” 
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Both earthquakes and the 
steady buildup of silt made 
life difficult for the residents 
of Ephesus, the best preserved 
of the ancient cities in the 
region. ilhan takes me to a hill 
overlooking the site of the Temple of Artemis, 
constructed to the goddess of the hunt in the 
sixth century B.c. 

“They probably built that great temple on 
the coast,” says Ilhan. Today I can barely see the 
Aegean; the encroachment of silt has shifted 
the shoreline five miles to the west. Being 
stranded so far inland destroyed the economic 
viability of Ephesus. That and Christians hav- 
ing no desire to maintain a city filled with 
pagan monuments. Still, the huge marble 
temple that once stood below us, built to 
honor the Greek goddess, was one of human- 
ity’s greatest achievements—and one of the 
seven wonders of the ancient world. 
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LONG TURKEY’s southern coast the 
process of extension has caused 

land on the shore to drop into 

the Mediterranean. At the town 

of Ucagiz I hire a boat to sail 

across a bay that once did not exist. “Scientists 
tell us there is a Roman amphitheater below 
us,” says the captain, Ibrahim Turan. We cross 
to an island named Kekova, once a Byzantine 
city, that is sinking into the sea. We cruise past 
the subsiding buildings that line the shore. 
Beneath the boat lie the foundations of houses. 
At the same time Kekova is dropping into 
the water, land across the Aegean in Greece is 
rising rapidly. Stathis Stiros, a geologist at the 
University of Patras, takes me along the south 
coast of the Gulf of Corinth, a dramatic water- 
way separating the Greek mainland from the 
Peloponnesian peninsula. On the eastern shore 
of the gulf we stand on cut rocks that, around 
500 B.c., were laid underwater to build a 


WRATH OF THE GODS 


harbor at Corinth, a wealthy city renowned for 
its elegant pottery. Stiros points out holes that 
were drilled in the rocks by marine animals. 

“Those holes were made underwater,” he 
says. “Now they are nearly four feet above the 
shoreline.” 

The entire southern coast along the gulf is 
rising. Stiros takes me farther west to a rocky 
terrace where corals that lived some 30 feet 
underwater 10,000 years ago now stand about 
20 feet above it. In the mountains that plunge 
to the coast we wander through the ruins of the 
city of Aigeira, nearly a thousand feet above sea 
level. About 120,000 years ago, says Stiros, we'd 
have been at sea level. 

Basically the Gulf of Corinth is a deepening, 
graben. The Peloponnesus was pulled away 
from the mainland by the same extension 
forces that stretch western Anatolia and the 
Aegean. But, more important, the same land is 
also being squeezed by a familiar culprit. 

“All of central Greece is now caught up 
by the North Anatolian Fault,” says Rolando 
Armijo, a geologist at the Institut de Physique 
du Globe in Paris. “The northern branch 
is driving up mountains, including Mount 
Olympus. The southern branch is arriving 
about 60 miles to the south. The Gulf of 
Corinth and Athens are on the front edge. 
The land around it is cracking as the fault 
approaches. We call it the damage zone.” 

On September 7, 1999, Athenians were sur- 
prised to learn they lived in such a place—even 
though the Parthenon bears cracks from 
earthquakes in past centuries. On that day a 
magnitude 5.9 quake shook Athens for 15 
seconds, killing 143 people and leaving more 
than 50,000 homeless. 

Earthquakes have struck far more frequently 
to the southwest of Athens in the Peloponnesus, 
devastating some of the great cities of ancient 
Greece. “There’s been a lot of bloodshed here,” 
says Iphiyenia Tournavitou, an archaeologist at 
the citadel of Mycenae. In mythic Greek tragedy 
these brooding ruins witnessed horrific human 
catastrophe. Here Clytemnestra murdered 
Agamemnon for sacrificing their daughter 
Iphigenia to the gods, and Orestes slew his 
mother for killing his father. 

From this strategic palace on top of a steep 
hill, the elite families of Mycenae became one 
of the great powers of the Greek world in the 
14th and 13th centuries B.c. Yet the walls of 
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THE GODDESS APHRODITE flanks the handiwork of 
her sometime lover Hephaestus, god of volcanoes. In a 


blast 90 times that of Mount St. Helens, the center of Thera 


collapsed into a sea-filled caldera, where a new cone slowly 


builds. Some call this the source of Plato’s story of the lost 


continent Atlantis. 








their citadel, it turned out, were as vulnerable 
to forces in the Earth as its rulers were to 
human passions. 

Mycenae, like all the great citadels of the 
region, has suffered many earthquakes over 
time. “In 1250 B.c. the city experienced major 
destruction,” says Tournavitou. “We find 
people crushed beneath the walls of their 
houses.” But the citadel was quickly rebuilt and 
extended. Fifty years later a bigger disaster hit 
Mycenae. “They never quite recovered. The 
ruling aristocracy must have collapsed.” 

Invading raiders disrupting trade in the 
Mediterranean probably undermined the 
Mycenaean economy. But increasingly archae- 
ologists see earthquakes as opening the doors 
to destruction, much as they might have 
knocked down the walls of Troy, letting in 
the Greeks. Most agree that earthquakes, and 
especially a titanic volcanic eruption around 
1600 B.c, on the island of Thera, led to the 
decline of the powerful Minoan culture on 
the nearby island of Crete. 

Floyd McCoy and Grant Heiken, scientists 
financed by grants from the National Geo- 
graphic Society, have studied the Thera erup- 
tion—one of the largest in history. A smaller 
first eruption, which put down a dusting of ash 
before the main event, may have scared most 
of the people away—excavations have revealed 
no skeletons. 

The second eruption began with a blanket of 
light pumice that buried the town of Akrotiri, 
downslope, many feet deep. Then seawater 
entered the vent of the collapsing volcano and 
explosively mixed with magma and gases. The 
enormous amount of steam generated by the 
water made an already violent eruption ultra- 
explosive, McCoy explains, “the worst kind of 
eruption we can get on this planet.” 

Thera’s ash and pumice snowed down on 
Crete, 70 miles to the south. Tsunamis battered 
its north coast, perhaps sinking many Minoan 
ships—disaster for a seafaring culture. The ash 
likely destroyed crops along with the grasses 
that fed livestock. 

This was not the first geologic catastrophe 
on Crete. “At least a century earlier a great 
earthquake destroyed the palace at Knossos, 
the center of Minoan power,” says Eleni Hat- 
zaki, curator at Knossos for the British School 
at Athens. “The Minoans rebuilt on a grand 
scale, and the peak of their culture followed.” 
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But another major quake seriously damaged 
the palace around the same time as the erup- 
tion on Thera. In the decades that followed, all 
the major palaces on Crete were destroyed by 
fire—probably set by invaders—and eventually 
Mycenaean Greeks took control of the island. 

Earthquakes continue to ravage Crete as 
Africa, only 200 miles to the south, approaches. 
As the eastern part of the island sinks, the west- 
ern part is rising dramatically. Dating the shells 
of marine animals that live at sea level, geogra- 
pher Paolo Pirazzoli of the French Research 
Council finds evidence for an astounding 
uplift of 27 feet in one great earthquake. He 
thinks it occurred on July 21, a.p. 365, the date 
of a huge Mediterranean tsunami. 

On the far west coast of Crete that incredible 
upthrust pushed a Hellenistic harbor named 
Falasarna about 20 feet above sea level. On 
the last day of my journey I climb the moun- 
tain behind the town. Its slope is littered with 
blocks cut from nearby cliffs and hauled here 
long ago to build foundations. The climb is 
strenuous, and I grow sad. So much energy 
went into this town, now nothing but ruins. 

A blast of wind nearly knocks me off my 
feet. I imagine myself lashed by Poseidon’s 
breath. No. I’m just exhausted by this journey 
and feeling small and powerless in the face 
of all the forces the earth shaker represents. 
I remember what I saw after the izmit earth- 
quake and wonder why so many people had to 
die. Are all our labors futile? 

Another gust, and I remember Adapazari, 
near the epicenter of the izmit earthquake—I 
visited there three months after so much of it 
had collapsed. New buildings were already 
going up. The muddy streets throbbed with 
life. Even though many residents were living in 
tents, energy was returning. A sticker on the 
back window of a car read: “I love my Adapa- 
zari and I’m not deserting it.” 

On that windswept mountain it occurs to 
me that humans are not so powerless after all. 
We are durable. We possess the cleverness of 
Odysseus, the sublimeness of Homer, even the 
vanity of Antiochus. We are fired by the forces 
of imagination and love and by the ability to 
cry over our tragedies and, above all, to envi- 
sion a new day. That’s what keeps us even with 
the earth shaker. We bounce back—and cloak 
the worst that nature can do to us with the 
grace of our humanity. o 


NATIONAL GEOGRAPHIC, JULY 2000 


oy Oye On Gane ae OROnD, 




















nce upona 

time, when 

people 

wanted to 
find evidence of the biblical 
Flood, they searched the 
flanks of Mount Ararat for 
remnants of Noah’s ark. 
Now scientists are finding 
mounting evidence that 
there may have been a 
calamitous flood of the Black 
Sea about 7,500 years ago— 
close enough to historical 
times to give rise to an 
ancient flood myth. 

As the last ice age was 
waning 12,000 years ago; 
the Black Sea was a smaller, 
freshwater lake. As glaciers 
melted over the following 
millennia, global sea levels 
rose gradually but markedly; 
it was thought that the Black 
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Sea's level did likewise. Now 
it appears that a natural dam 
at today’s Bosporus may have 
held the rising Sea of Mar- 
mara at bay—until the dam's 
collapse sent ten cubic 
miles of seawater a day 
| roaring into the Black 
| Sea, then 500 feet 
! lower. The sea would 
have pushed inland up 
to a mile each day for 
months, forcing inhabitants 
to flee. This is the theory of 
marine geologists William 
Ryan and Walter Pitman, who 
in 1993 found a sediment 
and marine-life record off the 
sea’s north shore suggesting 
such a flood. Corroborating 
that theory, last summer 
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ocean explorer Bob Ballard 
found a beach beneath 500 
feet of water near the sea’s 
south shore. The sediments 
yielded lakeshore rocks and 
shells—freshwater shells as 
young as 7,800 years.old 

and saltwater shells as old as 
7,300 years—indicating the 
freshwater lake 


had been inun- RESEARCH 
dated by salt PROJECT 
water. Buoyed “Supported in 
by the find, Bal- part by 


lard plans to your Society 


search for evi- 
dence of human settlement 
along the drowned shore. 





For more about Bob Ballard's 
exploration go to www.national 
geographic.com/blacksea. 
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Shopping fordinner, a diver 
hunts clams and sea urchins 
off Ofu Island, whose coral 
reef lies within the park’s 
10,500 acres. Only residents 
may fish this sanctuary in 
American Samoa, the first 
U.S. national park in 

the Southern Hemisphere. 


Dressed out for the 
occasion, a wedding 
gift is toted toa 
reception on Tutuila 
Island. An occasion 
at which extravagant 
gift giving is expected 
is referred to as 
fa‘alavelave, a term 
that can mean “gen- 
erosity,” “obligation,” 
or “troublesome.” 


A THIRD OF OUR PLANET IS PACIFIC OCEAN. Away out in that undulating blue- 


ness, 2,600 miles southwest of Hawaii and 1,800 miles north- 
east of New Zealand, appears the small island known as C 


Built of soaring black stone, it is robed in rain forest and fur- 


ther softened by summit mists from which waterfalls spill back 


down toward the sea. 


I lie floating a few feet from shore, fingertips lightly a red 
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in sand. Inches from the bottom half of my diving mask, long- 
nose filefish cruise over coral colonies. 

I keep the top half of my mask above the water, watching 
raindrops pock the surface. Beyond, palm fronds sweep over a 
white beach where Ofu tapers toward the storm-blue spires of 


its sister isle, Olosega. There is nobody on the shore, only fat 


coconut crabs clawing their way into fallen coconuts to gorge 


THE SAMOAN WAY 





on the sweet coatings inside. I could stay like this for hours—and do, 
in one of the newest, most unusual, and least familiar additions to 
the U.S. National Park System, the National Park of American Samoa. 
The entrance signs, in Samoan, read Paka 0 Amerika Samoa with the 
subtitle Laufanua Fa‘asaoina, or preserved land. 


AMOA ITSELF is said to mean “sacred center.” It is an archipelago 
strung along an east-west axis roughly 14 degrees south of the 
Equator. According to geologists the coral-fringed islands are 
the tops of volcanoes that rose from the seafloor, hissing and 

streaming lava as crustal plates shifted below. An older story is that this 
is where the world began as the creator, Tagaloalagi, first called forth 
earth, sea, and sky from rock. Then, the Samoan legend continues, he 
made the first human being. 

Anthropologists also view the Samoan islands in terms of origins. 
Language links and artifacts suggest that the first distinctly Polynesian 
culture may have developed here some 3,000 years ago. Over the centu- 
ries that followed, seafarers in double-hulled sailing vessels stocked with 
pigs, dogs, and fruits spread that culture across much of the Pacific, 
colonizing points as distant as Hawaii, New Zealand, and Easter Island. 

During the modern colonial era the western end of the Samoan chain 
fell under Germany’s control, then New Zealand’s. In 1962 it became the 
independent nation of Western Samoa, now known simply as Samoa. 
The U.S. took possession of the eastern half of the archipelago in 1900. 
Its largest island is Tutuila, where the Navy maintained a base at Pago 
Pago harbor until 1951. Sixty miles east rise Ofu, Olosega, and Ta‘, the 
islands collectively known as Manu’, revered in legend as the birthplace 
of Polynesia and long a powerful kingdom in its own right. 

Together with another small island and two coral atolls, Tutuila 
and the Manu‘a group make up the U.S. Territory of American Samoa, 
current population about 64,000. Overseen by the Department of the 
Interior, the territory has its own legislature, an elected governor, and a 
nonvoting representative to Congress. Today it also has a 10,500-acre 
national park, a quarter of which extends from the beaches out to sea. 

The United States’ only parkland in the Southern Hemisphere was 
created to protect three kinds of communities under pressure from 
modern forces. First is the paleotropical rain forest, where the flora and 
fauna stem mainly from Southeast Asia, forming habitats unique within 
the U.S. park system. Second is the Indo-Pacific coral reef, markedly 
richer in species than reefs in other ocean regions. Third, bound to both 
rain forest and reef, is the indigenous Polynesian culture. The crafts, 
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customs, and knowledge that define fa‘aSamoa, the Samoan way, are 
among this park’s most valuable living resources. 

Authorized in 1988, Paka o Amerika Samoa is still very much a work 
in progress. It wasn’t officially dedicated until 1997 and probably sees 
fewer than 500 tourists from outside the islands in the course of a year. 
Although a modest headquarters and visitor center have opened at Pago 
Pago, the territorial capital, there are no patrol rangers, entrance sta- 
tions, or trails yet, just a tiny staff at work on a vast store of possibilities. 

Ta‘ti is formed by the tallest peak in American Samoa, 3,170-foot 
Lata Mountain. The clouds that almost perpetually shroud the volcano’s 
heights may loose as much as 300 inches of rain yearly, while the 
sunlit lower slopes steam in greenhouse profusion. Sweating his way 
uphill, Chris Stein, the park superintendent (soon to take a new park 
position stateside), whispers, “We'll probably put a trail into this area 
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Rain forest blankets 
the volcanic islands 
of this U.S. territory 
(map). The park aims 
at protecting coral 
reefs, Samoan cul- 
ture, and rain forest 
flora and fauna, 
including the flying 
fox bat (above), 
whose wingspan 
reaches three feet. 
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but maybe not right here. You can see why.” 
Before us gapes a side crater whose whole inte- 
rior is aswirl with chittering mammals aloft on 
three-foot wingspans. Despite our efforts to 
sneak up undetected, we have disrupted the 
daytime roost of fruit bats known as white- 
necked flying foxes. 

A more elusive fruit bat, the Samoan flying 
fox, is normally active during the day, soaring 
over the forest canopy like a hawk. Folktales 
cast these animals as guardians of the forest. 
Ecologically, they fill that role. The only land- 
dwelling mammals other than the sheath- 
tailed bat to occur naturally in Samoa, they 





help maintain the woodlands by pollinating 
and distributing the seeds of a large proportion 
of the islands’ vegetation. 

Hunters with modern weapons put heavy 
pressure on the big bats. Habitat loss made 
matters worse in neighboring Samoa. Nearly 
two-thirds of the original forests there have 
been cut for timber and cleared for agricul- 
ture. Then a series of hurricanes beat down 
the depleted populations of white-necked 
and Samoan flying foxes to perilously low 
levels. The desire to save these two impor 
tant species—together with the islands’ native 
vegetation—was a major factor in the push 
for a national park. 


TEIN AND t hike on to a larger side 
crater. As we descend into the sunken 
valley, tendrils of mist from Lata’s sum- 
mit come coiling down our way. Cries of 

white-tailed tropicbirds echo strangely off the 
sheer sidewalls. Deeper yet, the air stills, and 
the place takes on the feel of a world apart. 
Vines close around us. Thirty-foot-tall tree 
ferns claim the light overhead. 

“This,” Stein announces into the hot gloom, “is where we keep our 
tyrannosaurs.” 

Joking of course. Not counting marine types, like the footlocker-size 
sea turtle I watched graze on algae in a bay, the only reptiles around are 
skinks and geckos. And snakes. Ta‘t, alone among the islands, has a few, 
including the native Pacific boa. Meanwhile, big freshwater eels have 
been seen slithering across rainy woodlands far from the nearest stream, 
sometimes carr) 





ying captured rats in their jaws. It does begin to make 
you wonder what else waits behind the next thicket. 

Although the park may be small by continental standards, its marine 
segments run along almost 15 percent of American Samoa’s coastline, 





Since 1977 DouGLas Cuapwickx’s work for Nationa GeoGrapuic has taken him 
from Arctic wilderness to the coral reefs of the Philippines. RANDY Otson’s last 
assignment for the magazine was “Indus Civilization,” in the June 2000 issue 








Budding musicians 
learn from their 


father, Fiatamalii 


Leuta, who wears the 
traditional lavalava 
wrap. Leuta heads 

a church band that 
plays modern tunes 
at social events. Vocal 
and instrumental 
ability is highly 
prized in this society, 
bound by a stro 
oral tradition. 
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NOBODY SINGS ABOUT 


PARADISE AS BEAUTIFULLY AS THESE 


PEOPLE ALREADY LIVING IN ONE. 





Riotous vegetation 
crowds a trail where 
workers carry ma- 
chetes and lunches 
to a plantation on 
Olosega Island, site 
of a proposed park 
expansion. The 
Park Service leases 
land from families 
through local and 
territorial govern- 
ments since nearly 
all property is com- 
munally owned and 
may not be sold. 
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while the land pieces add up to more than 16 percent of the territory's 
total land area of 77 square miles, a larger proportion than national 
parks cover in any U.S. state. 

How can this be when virtually no federally owned acreage exists in 
American Samoa? The islands for the most part are the communal 
property of extended Samoan families and by law cannot be transferred 
or sold to outsiders. The territorial government has jurisdiction over 
the nearshore waters. Forced to get creative, the Park Service leased the 
marine areas and several small land parcels from the territory, then pro- 
ceeded to lease the bulk of the park’s land from eight different villages. 


ee UR MEETING IS AS SACRED as the tips of two clouds passing in 
the sky. Our meeting is as the joining of sea turtles, silent, 
motionless, and sacred. Our meeting is as sacred as the 
first dew... .” Not having mastered the Samoan language, 
I can’t tell if this is exactly what is being said. But I know that such 
phrases are favored in formal Samoan speech, which is an art in itself. 
And in the village of Vatia on Tutuila’s north shore, we are beginning 
one of the most formal occasions of all, an ‘ava ceremony. 
Every village has its own orator, a high-talking chief. The words of 
this one braid together long, shining strands of family ancestry and 
spiritual forces. He also speaks of everyday affairs on behalf of the high 
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Welcoming glow at 
twilight bathes a 
combination social 


center and meeting- 
house in the village 
of Sa ‘ilele. 

When dry, panda- 
nus leaves (right) will 
be made into mats for 
sitting and sleeping. 
Fine mats of narrow, 
tightly woven strips 
are given as gifts and 
used as currency in 
this legendary birth- 
place of Polynesian 
culture. 


chief. Wearing little but traditional tattoos and the skirt-like wraps 
known as lavalavas, these and other ranking men sit at one end of a big 
oval house open to the bay on one side, to towering emerald slopes on 
the other, to a wind carrying scents of salt mixed with blossoms. I sit in 
my lavalava at the opposite end next to Chris Stein and Leota Vaea 
Ainu‘u, then the park’s chief (and only) ranger and a high-talking chief 
himself, by wooden posts reserved for honored guests. 

According to legend the original ‘ava ceremony took place between 
the first man and the creator, who prepared a drink from roots of the 
kava, a type of pepper plant. Offering this astringent, brown, slightly 
numbing beverage has been a symbol of welcome and communion ever 
since. While the untitled men of Vatia prepare a feast outside, a cere- 
monial virgin in feathered headdress squeezes juice from the kava root 
into a carved bowl. A man serves the result to me in a sweeping flourish 
accompanied by a warrior’s whoop. 

I hold the bow! up in thanks and then drain it in one draught. Noble 
words flow along with gifts of cloth and fine, woven mats. Next come 
banana-leaf platters of suckling pig, fish, breadfruit, papaya, taro root, 
baked coconut cream, all in portions too generous to finish. 

“What God has given us, we are happy to share with others,” pro- 
claims Tuiasosopo, the orator. He isn’t referring to the bounty dripping 
from our chins though. He means the lands and waters that have 
become the park. 

People who have land within this contractual park not only get to 
divide up annual lease payments but also may continue to gather wild 
foods and other natural materials from the woods and waters. Subsis- 
tence farming is also allowed as long as it’s limited to land that’s been 
farmed in the past. Noncommercial fishing is OK, as is the construction 
of traditional shelters for farmers. From 1993, when the final wording 
was agreed upon, the lease contract runs for 50 years and is subject to 
renewal by mutual consent. In the meantime any family that grows 
dissatisfied with the arrangement may withdraw its land from the park 
with a year’s notice. 

This arrangement is something of a gamble, given that parks are sup- 
posed to safeguard certain values in perpetuity. Concerned that a year 
could be too short a time for working out problems that might arise 


with leases, one senior Park Service planner describes the new park as 








Napping after church, 
these teenagers have 
grown up in what to 
outsiders seems like 
paradise, but Ameri- 
can Samoa is not the 
Eden of free love it 
was once believed 

to be. Nineteenth- 
century missionaries 
found that local 
mores meshed with 
their own, and Chris- 
tian churches like 
Sa‘ilele’s Congrega- 
tional parish (above) 
have multiplied. 


THE SAMOAN WAY 





“slippery.” On the positive side, Paka o Amerika Samoa expands the 
concept of parklands—and the possibilities for making more of them. 
It could prove to be a model for conserving nature hand in hand with 
a thriving culture. 


HEN I LEAVE Vatia village to explore the park near Mount 
‘Alava, the heavens pour rain thick as drapery. The steep, 
machete-cut path down Levaga Ridge turns to goo. Never 
have I sunk so far in status so fast, from feasted dignitary to 
bedraggled butt slider with one hand clawing mud and the other flailing 
for branches to grab. Yet the air is warm as ever, and I take comfort 
knowing that this kind of wet built the surrounding forest of trees 
heavyset with orchids and twisting lianas. Wild ginger blossoms burn 
orange in the understory. Samoans use gel-like sap from the buds as 
shampoo. Since I’m already showering, I go ahead and soap my head. 

Siaifoi Fa‘aumu of the territory’s Department of Marine and Wildlife 
Resources points out a bird’s nest fern, one of 230 species of ferns and 
their close relatives found on the Samoan islands. In the center of its 
broad leaves is a young brown booby, looking as if it had sprouted right 
there. A step beyond, the ridge falls away at a sheer cliff. | can see boo- 
bies, frigatebirds, and fairy terns riding the sea winds back from fishing 
sites while waves break a hundred feet straight down past my feet. 

Here on the island’s steep slopes the rain forest structure has 
remained largely intact—spared the logging and intensive agriculture 
that, in Samoa and other South Pacific islands with more accessible 
terrain, have shed silt and agrochemicals onto coral reefs offshore. 

The reef in the park along Ofu is a filigreed labyrinth of at least 64 
different varieties of corals, from azure-tinged mushrooms to char- 
treuse vases. Boulder corals hundreds of years old bulge big as whales. I 
free-dive the underwater channels between them, gawking at unicorn- 
fish, a banded snake eel, green sea turtles. Gradually the reef reveals 
itself to be a collection of highly organized neighborhoods. 

One type of staghorn coral resembles stalagmites rising from a table- 
top. Minnow-size damselfish school around the coral structure like 
haze. When alarmed, they withdraw in a flash to crowd among the 
stalagmites, turning them a quivering black and blue. 
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Wandering the beach the next day, I encounter Mafuta Tili Vo‘a, a 
woman who collects wild plants for the practice of fofo, Samoa’s tradi- 
tional art of healing. Her mother, a midwife, taught her the use of hert 
and ways to exorcise troublesome spirits. Now middle-aged, Mafuta 
passing on the knowledge to her own children. “Sometimes nurses send 
patients from the clinic over to me,” she says. “It isn’t enough just to 
know the plant medicines. You also have to feel God working throv 
you. If you don’t pray, you can’t have a good fofo.” 

Mafuta embodies American Samoa’s fusion of Polynesian traditions 
and Christian teachings. Missionaries reached the islands more than a 
century ago, and churches have since come to play such a prominent 
role in village life that the territory has been called the Bible Belt of the 
South Seas. This is at odds with the region’s reputation for being short 
on clothing and inhibitions, an image woven from lusty sailors’ tales and 
later reinforced by Margaret Mead’s widely read book Coming of Age in 
Samoa, which dealt with adolescent sexuality. 

Many a traveler is taken aback to find that it is considered offensive 

for women to wear shorts or skimpy tops, much less bathing suits 
And one mustn’t swim or indulge in any other form of recreation near 
villages on Sundays, set aside for family visits, feasting, and worship. 

Judging from the services I attend, nobody sings aradise quite 
as beautifully as these people already living in one. And every weekday 


EOGRAPHIC, JULY 2000 








Outfielders in a pick- 
up game play deep 
on a landing strip on 
Ofu Island, used for 
only two flights a day. 
Workers end their 


shift at a tuna can- 
nery on Tutuila 
(right). Furnishing 
more than 30 percent 
of the U.S. main- 
land’s tuna imports, 
canneries employ a 


third of the territory’s 


workforce. The gov- 
ernment employs 
another third. 


closes with sa, 15 minutes or so of prayer and reflection led by family 
elders. A bell tolls, and the village hushes until the only sounds are mur- 
mured vespers from the open-air houses and the trilling of birds as the 
last light works its way up toward the crags. 

Another aspect of Christianity that islanders take seriously is the 
admonition to treat others with kindness. It makes an easy fit with long- 
standing customs of hospitality in a land of plenty. If you pass by look- 
ing thirsty, someone is likely to hand you a young, watery coconut. And 
whether you look hungry or not, strangers invite you home for a meal. 

““Everyone is so nice!’ 
mouth,” 


is the first sentence out of every visitor's 
says park superintendent Chris Stein. “At first outsiders can’t 
quite believe it. They keep expecting to get hustled for something in 
return.” Because the culture is such an integral part of the National Park 
of American Samoa, visitors are encouraged to stay in villages next to 
the reserve, either at the modest lodges or in the guest houses most fam- 
ilies already maintain for friends and relatives passing through. This 
gives outsiders a better chance to get to know people like Mafuta, the 
healer, or her neighbor, Ta‘au‘au Utuone, who shows me how to make a 
fish-trap basket from the aerial roots of a rain forest tree and braided 
coconut fibers. The financial benefits of providing food and lodging go 
directly to the local communities. 

Park officials don’t minc 
bypassed the ter 


that the vacation resort industry has 
ritor 





because mass tourism could place undue pres 
sure on a limited environment inside the park and overwhelm the 
low-key atmosphere of the islands as a whole. No need to make Paka 0 
Amerika Samoa into a crowd 

“T look at the Park Service 


of Samoan learning and Samoan culture,” Congressman Eni Faleoma- 


pleaser. 


as a vehicle for keeping as much as we can 





vaega tells me. “I don’t want quick development that will kill us.” Tauese 
P. F. Sunia, the governor, adds, “We have a fixed amount of land, yet our 
population is booming. We have to preserve the resources of this terri- 
tory, and the park is the best way to do this. Whether anyone comes to 
visit or not is secondary.” 

Of course, not everyone is singing in harmony, even in paradise. 
Sitting in the palm shade along Ofu’s coast, Toeaina Faufano Autele, 
then a representative to the territorial legislature, says: “We don’t need 


someone from outside telling us what to do with our land. People are 
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beginning to realize that there will be regula- 
tions. The park said I can’t take rocks for build- 
ing from my family’s part of this beach. Then 
I hear we can’t build a pipeline across the park 
to deliver water to other families. I told the 
ranger I don’t mind if tourists use my property. 
They are welcome to visit. That’s our tradition. 
But please remove my land from the park.” 
Leota, the park’s high-talking ranger, sees 
more opportunities than problems. “Every 
chief from every village has been in to talk to 
us,” he says. “Most want to join the park. The 
main reason the reserve isn’t getting larger by 
the year is that we don’t want to end up leasing 
little pieces everywhere. We would rather add 
to existing units. And before we can do that, 
Congress has to revise the park boundaries.” 


HE NATIONAL PARK of American 

Samoa is the first contractual park 

in the U.S. system, but the ideas 

behind it are being tested in a num- 
ber of places. Indigenous peoples in Alaska 
and in northern Canada and other countries 
have been granted subsistence rights within 
national parks. The Great Basin National Park 
in Nevada, established in 1986, allows sheep 
grazing and other economic activities. Though 
not so widely known, various National Park 
Service programs merely help fund and coor- 
dinate the efforts of state heritage agencies and 
private civic groups, 

Parks are limited only by our inventiveness. 
I find myself pondering American Samoa’s 
contribution as I hike the sea’s edge in Ta‘t. 
Thick-trunked futu, or fish poison trees, bor- 
der the beach with sprays of big, purplish, 
bat-pollinated flowers. Each flower blooms for 
a day and a night or two then drops loose. 
Strewn across the forest floor with their long, tentacle-like stamens 
waving in the breeze, the fallen blossoms look like sea anemones washed 
in by a storm tide. Villagers used to gather the fruits and mash them 
together and cast the mixture into shallow waters to capture fish 
stunned by the poison. 

The woodland path crosses small plantations of taro, coconut, and 
banana within the park. Then I break out onto a rocky point and am met 
by mile upon mile of breakers rolling straight in off the Pacific to curl and 
surge against dark lava and untracked beaches spread below the mountain 
walls. An hour’s walk down the coast—or is it two hours? and why should 
I care?—I dive from a mossy ledge into the pool below a thousand-foot 
waterfall, come spouting up into the sunlight, and realize that this is a 
place I always dreamed of but had almost given up hope of ever finding. 
As long as this is a park, that kind of hope need never dim. o 





Leery of sharks, a 
spearfisher off Ofu 
trails a long stringer 
to keep a prudent dis- 
tance from his catch. 
Many residents still 
fish and farm to sus- 
tain themselves, and 
park officials pledge 
that the influx of vis- 
itors will not upset 
the balance between 
Samoans and their 
natural heritage. 
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THIS 1S A PLACE I ALWAYS 


DREAMED OF BUT HAD ALMOST GIVEN 


UP HOPE OF EVER FINDING. 











; ne ‘as hunter-gatherers spread ac 

(ade _ the’Earth, something profound happe 
Homo sapiens became truly huma A, 
They—we—invented new tools, s 
meaning of life in ritual, and bec 


ists, leaving behind such achievemi 
a gallery of bison in Spain’ ‘s Altar 








17,000-10,000 YEARS AGO/FRANCE 
The haunting visage of a girl, her eye sock- 
ets masked in bone, stared out at exca- 
vators in Mas-d’Azil Cave. Like many of 
the 300 decorated Ice Age sites found in 
Europe, Mas-d’Azil served as campground 
and ceremonial center. 
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HISTORY, MAS-D'AZIL, FRANCE 
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By RICK GORE senior assistant evitor 
Photographs by KENNETH GARRETT 
Art by GREGORY MANCHESS 


__ EEP IN the Australian outback, 
Alice Kelly, a white-haired elder 

of the Muthi-muthi people, 
a draws relentlessly with felt pens 












“All Aborigines are born artists,’ she says. 
“You would be too, but your culture has 
~ driven it out of you.” 
~ Thaye-come to Mungo National Park to 





__ search for the answer to a question: When 


—28,000-24,000 YEA LECH REPUBL 
== — 9i Ancient landmark, the 2,000-foot- -high 
Pavlov Hills once supported a string of pre- 
= m historic seasonal camps. At the hill sites 
__ of Dolni Véstonice and Pavlov, researchers 
have found evidence of the earliest known 
ceramics and textiles. 
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27,000 YEARS AGO 

CZECH REPUBLIC 
Unmistakably female, a clay 
figurine from Dolni Véstonice 
resembles dozens of other 
statuettes with exaggerated 
anatomy that appeared in 
Europe from 27,000 to 20,000 
years ago. The Venus figures 
have been described as fer- 
tility symbols, but specialists 
insist that their true mean- 
ings are lost to us. As glaciers 
approached their maximum 
extent 20,000 years ago 
(map), a worsening climate 
forced the abandonment of 
northern sites. 


did the modern human mind evolve? When 
did we as a species emerge from the fog of 
tentative consciousness that we share with the 
rest of the animal world and become problem 
solvers, creators of art, and inventors of ritual 
and infinite technologies? Most anthropolo- 
gists think humans made the leap during the 
final phase of the Ice Age, sometime between 
130,000 and 10,000 years ago. No one can say 
exactly where or when the mental transition 
occurred. But Alice Kelly has a strong opinion. 

“The first creative people were the Aborig- 
ines,” she says flatly. “Creation began right here 
in this land.” 

I have just returned from a walk with Kelly 





Kennetu Garrett has photographed more than 20 
articles for NATIONAL GeoGrapnic, including most 
of the Dawn of Humans series. Award-winning art 
ist GeeGory Mancugss illustrated “Searching for the 
Scythians” in the September 1996 issue. 
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into a dune field where a woman she regards as 
her ancestor was buried tens of thousands of 
years ago. The remains of this ancestor, known 
as the Mungo Lady, were discovered in 1968. 

“She was between 20 and 25 when she died,” 
says Alan Thorne, an Australian anthropologist 
who has studied the Lady’s burial. “Her people 
placed her body on a funeral pyre, and after 
the fire consumed her flesh, they smashed her 
bones with a club or a digging stick. Then they 
placed the fragments in a hole at the front of 
the dune.” 

Today the Mungo Lady’s burned bones 
reside nearby in a vault at the Mungo National 
Park headquarters, where Aboriginal custodi- 
ans look after her. “She is very symbolic to our 
people—she tells the Aboriginal people of their 
origins. She came out of the ground to guide 
us,” Kelly told me. “Who else would bring you 
here from the other side of the world?” 


OR MANY YEARS the earliest archaeolog- 

ical evidence for modern behavior came 

from Europe. It was attributed to people 

named by 19th-century archaeologists 
after Cro-Magnon, the French rock-shelter 
where their fossils were first discovered in 
1868. Some specialists believe that the appear- 
ance of modern humans—who replaced our 
close cousins, the Neandertals, the occupants 
of Europe from 230,000 to 30,000 years ago— 
indicated a change in the wiring of the human 
brain. This change would have enabled people 
to invent such technologies as boatbuilding, 
which then helped them spread throughout 
the world. 

The Mungo Lady, along with a contempo- 
rary male fossil, originally dated at 24,000 years 
ago—well after modern art and technology 
had emerged at European sites—seemed to fit 
that migration scenario. But in 1999 a team of 
Australian researchers led by Thorne redated 
the sediments where the Mungo people were 
buried. Three different dating methods indi- 
cated an age of about 62,000 years. These dates 
remain a matter of considerable controversy. 
The earliest Cro-Magnon fossils in Europe date 
from about 32,000 years ago. So if the Mungo 
dates are correct, modern humans were afoot 
in Australia at least 30,000 years before we find 
fossil evidence for them in Europe. 

Today most scientists believe that modern 
human behavior arose in Africa—before the 
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appearance of Cro- 
Magnon humans in 





of our species per- 
haps on the cusp of 


Europe—and that the Million Modern man: Homo sapiens sapiensq transition. 

Cro-Magnons of Eu- pasal Se TOny, We drive from Cape 
rope, with their Afri- areitabe Heat canaries! Town about 185 miles 
can builds, originated Homo erectus east to a windswept 
in Africa. The Mungo Encly. genus Homo stretch of coast. Hik- 
people probably had A AH CS rays ing out over dunes 
African roots too, their First hominids that Henshilwood ex- 


new dates implying 

that modern people spread eastward from 
Africa before others of their species populated 
the colder latitudes of Europe. 

Until recently there was little evidence for 
modern behavior in Africa as early as the 
Mungo dates, but a spectacular new trove of 
modern-looking artifacts has come from a 
remote site called Blombos Cave at the south- 
ern tip of South Africa. Christopher Henshil- 
wood of the State University of New York at 
Stony Brook and Judith Sealy of the University 
of Cape Town excavated the objects, which are 
probably more than 70,000 years old. A visit to 
Blombos with Henshilwood gives me a glimpse 
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plored as a boy, we 
watch huge waves from the direction of 
Antarctica break offshore and roll onto 
the beach far below. 

Blombos Cave opens up like a mouth in the 
dunes; we enter through a 25-foot-wide slit 
in the earth and head for a pile of sandbags. 
“Beneath these bags is the debris of a people 
who once lived here,” says Henshilwood. 
“We have found more than 30 bone tools, 
including awls and possible spearheads.” Well- 
developed bone-tool industries did not appear 
in Europe until around 40,000 years ago, and 
archaeologists have long considered bone 
working a marker of modern human behavior. 
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A brown bear is held at bay 
by a ring of spears after 
disrupting a hunting party 
gathered around the carcass 
of a woolly mammoth. The 
action takes place on the 
northern steppes in a scene 


depicting the trials of subsis- 


tence 26,000 years ago. 


Researchers have ques- 
tioned the traditional image 
of what anthropologist Olga 
Soffer calls the “macho, 
Hemingwayesque big-game 
hunter.” She and other schol- 
ars believe that very few of 
the huge mammoths were 
stalked and killed but rather 
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that most were scavenged 
after dying of natural causes. 
The discovery of meshlike 
impressions on clay frag- 
ments in the Pavlov Hills also 
leads to speculation that 
family members set nets 

for catching small game like 
hares, foxes, and squirrels. 


Judging from bone debris, 
such quarry provided a 
good share of the camp 
calories. Bone needles (left), 
used to sew the hide and 

fur garments that helped 
modern humans expand into 
the cold latitudes, appear 

at this time. 





‘BOTH PHOTOGRAPHED AT SOUTH AFRICAN MUSEUM, CAPE TOWN 





000 YE 


Discovery in a South African 
cave of cross-hatched ocher 
(above) and expertly crafted 
stone points (below) sug- 
gests that modern human 
behavior began much earlier 
than previously thought. 
Chris Henshilwood of the 
State University of New York 
at Stony Brook, chief excava- 
tor at Blombos Cave, sees 
the ocher markings as an 
early use of symbolic motifs. 
The ocher could have been 
used for body decoration. 
Henshilwood wonders 
whether the exquisite points 
were perhaps symbolic as 
well as functional tools. It 
was unnecessary, he argues, 
“to produce an item of this 
standard simply so it could 
be thrown at an animal.” 





The team has also found advanced stone 
tools that look like spearheads. Some, says 
Henshilwood, are serrated and crafted with a 
delicacy and skill not seen in Europe until 
about 22,000 years ago. They are made not 
from local quartzite but from material that 
came from 10 to 20 miles away: As today’s 
craftsmen would, the Blombos humans took 
the trouble to import a preferred material for 
their work. 

The site has produced hundreds of ocher 
pieces that were scraped and grated by the 
Blombos people to produce a powdery pig- 
ment they might have used to paint their 
bodies or belongings. Two pieces of ocher 
show cross-hatched lines. “The design is too 
regular to be accidental,” says Henshilwood. 
“They represent something. They indicate 
early evidence of symbolic thinking. Had they 
been found at a later Ice Age site in France, 
they'd be called art objects.” 

One of Blombos’s biggest surprises was the 
presence of bones from fish that weighed as 
much as 50 pounds. “Most are reef fish,” says 
Henshilwood. “We haven't found any bone 
hooks, so we suspect they were lured into 
rocky inlets with bait and then speared.” To 
lure fish requires the more advanced planning, 
anticipation, and other cognitive traits spe- 
cialists have long associated with the modern 
human mind. 

“T think language is the key to it all,” Hen- 
shilwood says later as we relax by the shore. 
“Language requires syntax—the ability to join 
a series of ideas together. A parrot can learn to 
recognize about 50 words, but it has no syntax. 
One parrot can’t say to another: ‘Let’s go down 
to the sea and catch fish and then come back 
here and make a fire and drink some beer and 
paint our bodies?” 


ESPITE THE EARLY glimmerings of 

modern behavior that are appearing 

far from Europe, that continent still 

contains the best record of how the 

Ice Age mind was evolving. The first artifacts 
that look modern began appearing there 
around 42,000 years ago, and scholars have 
long attributed them to newly arriving people. 
The Cro-Magnons apparently diffused in 
waves through a landscape sparsely inhabited 
by Neandertals. Archaeologists call the earliest 
Cro-Magnon stone-tool industry in southwest 
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The human diet grew richer 
some 70,000 years ago with 
the advent of fishing skills in 
Africa, birthplace of Homo 
Sapiens, or “wise man.” 
From the presence of fish 
bones found in Blombos 
Cave on the South African 
coast, excavators believe that 
its inhabitants must have 
conceived ways to lure fish 





close to the shore where 
they could be speared. Many 
bones came from a large fish 
called a black musselcracker, 
still found in these waters. 
Scholars theorize that the 
planning and execution 
involved in catching fish 
reflected the growing ability 
of people to share informa- 
tion through language. 
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PHOTOGRAPHED AT AUSTRALIAN NATIONAL UNIVERSITY, CANBERRA (ABOVE); PHOTOGRAPHED AT AUSTRALIAN MUSEUM, SYDNEY 


As big as a rhinoceros, a plant-eating marsupial called 
a diprotodon browsed the interior of Australia more 
than 60,000 years ago, when humans are now 
believed to have reached the continent. Scholars 
think the newcomers sailed on rafts from Indonesia. 
The eventual disappearance of the diprotodon along 
with a third of Australia’s other mammal species may 
explain the development 30,000 years ago of the earli- 
est known grinding stones for plants. Archaeologist 
Richard Fullagar of the Australian Museum in Sydney 
compares an early fragment with a recent grinding 
stone. The Willandra Lakes skull (above), some 20,000 
years old, puzzles scientists since it shows more prim- 


itive features than much older Australian remains. 


Europe the Aurignacian, after the French site 
of Aurignac. All across Europe, Aurignacian- 
age people produced an abundance of blades 
and bone tools, which Neandertals rarely 
made. And the period, which lasted until 
around 28,000 years ago, brought something 
else—something never before seen in Europe. 
“Almost everywhere we find the Aurigna- 
cian we also find art,” says Nick Conard, an 
archaeologist at the University of Tiibingen in 
Germany, as we drive across rolling green 
farmlands on the edge of the Danube River 
Valley to a cave called Vogelherd. There in 1931 
archaeologists uncovered a cluster of ivory 
figurines that have since been dated at about 
32,000 years ago. Conard has brought along 
several of those figurines—a mammoth, a wild 
horse, and two cats—to be photographed. 
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“This is the first time since their discovery 
that these objects have been back here,” he says, 
setting the animal figures on an altarlike ledge 
inside the cave. Only a few inches long and 
etched with X-marks and crosshatches, they 
represent a momentous transition. 

“Look at this horse,” says Conard, handing 
me a simply carved but beautiful figure (page 
104). “The person who made that was without 
a doubt someone like us.” 

Aurignacian people left an even more 
impressive piece of art at a neighboring site 
called Hohlenstein-Stadel. Known the 
Léwenmensch, or lion-human, this foot-tall 
creation combines the head and upper body 
of a cave lion with the upright posture and legs 
of a human being. 

Kurt Wehrberger, curator of archaeology at 


as 
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the city museum of Ulm, pulls on white gloves, 
takes the Lowenmensch out of a wooden box, 
“When it was discovered in 
“the Lowenmensch was broken 


and smiles proudly. 
1939,” he says, 
into about 200 pieces. 

He hands me the reassembled figurine. It 
would be a masterpiece in any age. Holding 
it, I can sense the awe its creator must have felt 
for the cave lions that prowled the Ice Age 
world. It speaks of a moment when the human 
imagination was young—when, like this man- 


beast itself, our ancestors were striding out of 


the animal past. 

Another Aurignacian art trove emerged in 
late 1994 when three French spelunkers, J 
Marie Chauvet, Eliette Brunel, and Chri 
Hillaire, were exploring a small cave ab 
the Ardéche River in southeastern France. 
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The three noticed a draft coming from a pile of 
rocky debris at the back of the cave, and when 
the group cleared away the stones, they found 
a narrow passageway that led them into a vast, 
50-foot-high chamber littered with the bones 
of cave bears. Haunting images of lions, rhi- 
noceroses, bears, and a panther decorated the 
walls of side chambers 
The Chauvet paintings, masterfully 

reveal a fully developed sense of pers 
Experts assumed that the artwork was c cated 
late in the Ice Age as in other famous painted 
caves—Lascaux in France and Altamira in 
Spain—between 14,000 and 17,000 years ago. 
What puzzled them was that the art at Alta- 
mira and Lascaux focused almost entirely 
on animals humans hunted, such as horses 
and bison, while the Chauvet art included a 
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Potent image from a distant, 
animal-dominated past, 

the Lowenmensch, or lion- 
human (opposite), surfaced 
after nearly 50 years in 
museum storage, where it lay 
in 200 pieces. Carved from a 
mammoth’s tusk, the foot-tall 
figure was found inside the 
Hohlenstein-Stadel Cave near 
the Danube River Valley, a 
possible migration route of 
modern humans into Europe 
from the Middle East. Master- 
pieces from Vogelherd Cave 
include an ivory horse and 
mammoth (below), their 
sides rubbed smooth by han- 
dling. Discovery of a musical 
instrument, a bone flute from 
Geissenklosterle (above), 
confirms the existence of an 
aesthetic consciousness. 





striking number of animals that were danger- 
ous to humans. 

When radiocarbon dates of the Chauvet 
paintings indicated they were about 32,000 
years old, the animals suddenly made more 
sense. The paintings were Aurignacian, cre- 
ated by people with the same primal awe of 
dangerous animals as those who carved the 
Léwenmensch. In fact, the Chauvet Cave also 
contains a painting of a composite man-beast. 


LTHOUGH ARCHAEOLOGISTS have tradi- 
tionally connected the appearance 
of the Aurignacian technology 
and art with the arrival of new 
people, many now suspect the Neandertals 
were also evolving toward modernity. They 
point out that the earliest known modern 
human fossils in Europe are about 10,000 
years younger than the earliest Aurignacian 
tools. New evidence from Neandertal sites in 
France indicates that our supposedly “dumb” 
cousins were indeed making Aurignacian- 
like artifacts by 38,000 years ago. “In south- 
western France,” says French archaeologist 
Jean-Philippe Rigaud, “it looks like Neander- 
tals had made the transition to modern tech- 
nology before the Aurignacians arrived.” 

It is possible that the capacity for what we 
consider modern thinking evolved far back in 
the Homo lineage before the Neandertals split 
off and that the capacity simply wasn’t useful 
until the Aurignacian era, when Europe began 
to fill up and its inhabitants—Neandertals and 
newcomers alike—needed more sophisticated 
social skills and technological talents to thrive. 

The debate among Ice Age specialists over 
the nature of the Neandertal mind has been 
fueled by a discovery in late 1998 near the town 
of Fatima in the Portuguese countryside. 
There two archaeologists, Joao Mauricio and 
Pedro Souto, were investigating reports of 
rock art in the Lapedo Valley, a region filled 
with caves and rock-shelters. In a spot called 
Abrigo do Lagar Velho a local landowner had 
recently cut a road, and where his bulldozer 
had exposed the base of a rock face, the two 
men saw evidence of a prehistoric human 
campsite—bits of bone, stone tools, and char- 
coal from ancient hearths. They also dis- 
covered the bones of a child who was buried 
there 25,000 years ago. Working in cold 
December rains, archaeologists and physical 
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Telltale hearth illuminates the 
history of a cave in frequent 
use for 60,000 years, first by 
Neandertals, a people who 
failed to survive the arrival in 
Europe of modern humans. 
A dark soil layer near the 
entrance of Cave 16 in Le 
Conte cliffs shows archaeol- 
ogist Jean-Philippe Rigaud 
where Neandertals made 
fires, probably for heat, light, 
and protection. Modern 
humans settled both at the 
cave entrance and farther 
inside. The appearance in 
Europe of barbed harpoons 
(above) and more efficient 
points (below) testifies to 
the development of new 
hunting skills. 





anthropologists under team leader Joao Zilhao 
recovered all of the child’s body but the skull, 
which had been crushed and scattered by the 
bulldozer. 

They determined that the child was proba- 
bly a four-year-old boy. His body had been 
stained with red ocher. A pierced shell, possibly 
the remains of a pendant, lay at his neck. Three 
pierced deer teeth lay near the scattered pieces 
of his skull; the teeth perhaps decorated a hat 
that had long ago decayed. His burial was by far 
the oldest ever found in Iberia, and it resem- 
bled those in central and eastern Europe dating 
from around the same time. 

After one of the world’s leading experts on 
Neandertal anatomy, Erik Trinkaus of Wash- 
ington University in St. Louis, examined the 
bones, he made a startling conclusion: Though 
the child in many respects looked like other 
Cro-Magnon skeletons, it had certain traits, 
including cold-adapted limb proportions, that 
were typical of Neandertals. 

“The kid’s a mosaic throughout its body,” 
says Trinkaus. “I can explain it in no other way 
than that it’s a hybrid.” 

Trinkaus’s interpretation has provoked 
heated debate. Two species aren't supposed to 
interbreed, and many specialists have preferred 
to keep the species separate. 

“Neandertals have been out of favor since 
they were first discovered,” says Zilhao. “They 
were the brutes. Some people didn’t think 
they had language or culture. But this child is 
knocking down the last stronghold of those 
who believe in Us-as-Special.” 

As far as we know, Neandertals left behind 
little if any art. For some reason Europeans 
of the Aurignacian period needed to express 
themselves in pictures and figurines. Why? 

“Like us, they were individuals in search of 
meaning,” suggests Meg Conkey, an archaeolo- 
gist at the University of California at Berkeley. 
“They must have been developing a social fab- 
ric that gave meaning to that art.” 


OME 7,000 YEARS after the Chauvet 
paintings, a new tool industry called the 
Gravettian, for the French site La Gra- 
vette, emerged in Europe. The people of 
this period were tall and strong; they were also 
well fed, thanks to handheld spear-throwers, 
which made hunting more efficient and less 
risky. They developed sewing needles with 
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A bestiary of horses, aurochs—an extinct species of 
ox—and dueling rhinoceroses immortalizes a wall in 
France’s Chauvet Cave. Discovered in 1994, the cave 


MINISTRY OF CULTURE, D.R.A.C, RHONE-ALPES (ABOVE); NATIONAL GEOGRAPHIC ART DIVISION (BELOW LEFT) 


stunned scholars with the quality and age of its 
paintings, some of them 32,000 years old. 

“It has changed our view of the evolution of 
art,” says scholar Jean Clottes. “People can 
no longer say art evolved from crude begin- 
nings.” Why did artists fill walls with images 
of animals? Did they hope to ensure the fertil- 
ity of favored prey? To mark their turf? In an 
artist's conception (right), a hunter etches an 
aurochs on a rock 20,000 years ago. Later art- 
ists use the same wall to add their own work, 
shown by different colors in the tracing (left) 





which they made not only weather-resistant 
clothing but fashion statements as well—in the 
form of beads, animal teeth, and shells artisti- 
cally sewn on hide garments. 

Two sites in the Czech Republic near the 
villages of Dolni Véstonice and Pavlov have 
helped illuminate the richness of the Gravet- 
tian world. The residents of these settlements 
relied heavily on meat, bones, and hides. They 
cooked stews and gruel in pits they lined with 
hides and then heated with hot rocks. They 
also manufactured the world’s first ceramics. 

“They knew that extreme heat would change 
the chemistry of clay,” explains Martin Oliva 
of the Moravian Museum in Brno as he shows 
me delicately shaped clay animals and human 
figurines recovered from Dolni Véstonice. 

Recently scientists have been coaxing new 
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of an engraving in Portugal's Céa Valley. 





surprises from the debris of both sites. A fire 
once ravaged Pavlov. Jim Adovasio and David 
Hyland of Mercyhurst Archaeological Institute 
have analyzed hundreds of little brown clay 
chips recovered from the floors of dwellings 
that burned. Many of the chips contain the 
impressions of textiles, cords, and baskets that 
were left in the clay floor and then hardened 
during the fire. 

Adovasio and his colleague Olga Soffer of 
the University of Illinois believe the impres- 
sions prove people were making a variety of 
textile items: mats, wall hangings, bags, blan- 
kets, and cloth. “Theirs was the earliest textile 
industry in the world,” says Soffer. “It’s a tech- 
nology we'd associated with the Neolithic 
period thousands of years later.” 

Soffer is particularly taken with the idea that 
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has long disputed the prevalent theory that 
many Ice Age humans hunted mammoths to 
survive. Soffer notes that the Moravian sites are 
littered with the bones of small furbearing 


animals, especially hares. Hares would have 
been difficult to catch without nets. They 
would also have been a source of protein and 
fur—and much safer to go after than mam- 
moths. “If Ice Age humans were such big brave 
mammoth hunters, why are we finding all 
these bunnies?” she asks 
nets might have been as big a 

long and three feet high,” says Adovasio. 
would have needed 25,000 knots to make one 
that size. Everyone in the group would have 
had to have been working on it.” 

Gravettian-age people had also developed 
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elaborate funeral practices. | am witness to 
one of the most fascinating of them in the 
Vladimir Historical Museum in Russia. Rep- 
licas of the skeletons of two children—a boy 
and girl around 13 or 14—lie head to head ina 
museum case, just as they were found in 1969 
at a nearby site called Sungir. 

The children apparently were buried at the 
same time. About 3,000 ivory beads that were 
attached to the clothing in which they were 
buried surround each one. Lines of beads 
along the boy’s legs indicate that he wore 
trousers. Rings of beads below his knees sug- 
gest boot tops. His belt and hat were decorated 
with arctic fox teeth, and on his pelvis lay the 
teeth of a cave lion. 

Surrounding the children are animal figu- 
rines and carved disks that may imply a 
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sun-moon cult. Eleven dartlike spears, th 
daggers, and two longer spears also were found 
in the grave. One of those spears, eight feet 
long and made from a mammoth tusk, lies 
next to the boy. 

“Tt appears this was an unusual ritual burial, 
unusual in its wealth and ornaments,” says 
Nicolay Bader, the excavation director. 

The burial suggests that social hierarchies 
had begun to emerge in some Ice Age societies. 
Children of that age could not have accumu- 
lated such wealth. Very likely they belonged to 
a powerful family, or there was something spe- 
cial about their deaths that prompted their 
tribe to bury such treasures with them. Nearby, 
excavators also found skeletons of a man and 
woman from roughly the same period. 

The following day Bader takes me to the 
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Laboratory of Anthropological Reconstruction 
in Moscow, where Galina Lebedinskaya, a 


forensic artist, has been creating clay busts of 


these skeletons. The children look like kids you 
might meet in St. Petersburg today. The man 
resembles Yul Brynner. Lebedinskaya is still 
working on the woman, who looks a bit stern 
“This is the kind of woman,” says Lebedin- 
skaya, “you can imagine would demand strictly 
of her husband: “Where is that mammoth you 


did not kill today? 


2,000 YEARS AGO global 
had plunged again; 
their point— 

what scientists call the glacial 
maximum—about 20,000 years ago. Ice 
sheets advanced, and most of Europe, except 


Y AROUND 
temperatures 
they 


reached low 
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BOTH PHOTOGRAPHED AT VLADIMIR HISTORICAL MUSEUM, RUSSIA 


Extravagant for its time, the grave of two children 
found at an Ice Age hunter's camp near Sungir dis- 





for the southern regions, was abandoned. No 


closed a wealth of ornaments and weapons, the ear- 
liest known clues that status and hierarchy were 
redefining human society. About 6,000 ivory beads 
accompanied the bodies in an ocher-lined grave, a 
replica of which is on display in a Viadimir museum 
(left). The beads apparently decorated garments— 
long pants, knee-high boots, caps, and short cloaks. 
Other grave goods included spears, daggers, and 
smaller items like a cloak pin, a horse figurine, a disk, 
and hundreds of drilled arctic fox teeth from a belt 
(above). The skeleton of a woman was buried above 
the children. Nearby in another elaborately adorned 
grave lay the remains of a man about 50 years old, 
buried as long as a thousand years after the children. 


hint of those ephemeral marshes 


Along with the cold, intense drought 
gripped most of Africa. One of the few places 
on the continent with significant water 
resources was the Nile Valley, and it is here, 
at a place called Wadi Kubbaniya, that scien- 


tists have uncovered the earliest evidence of 


humans killing one another. 

On a cool winter morning | drive north 
from Aswan, watching the white sails of the 
feluccas on the fast-flowing Nile. It’s hard to 
imagine that 20,000 years ago this mighty river 
didn’t carry enough water to flow straight. It 
meandered in bends and oxbows, and its sea- 
sonal floods pushed into the wadis, or valleys, 
watering the nutsedge, attracting game and 
waterfowl in winter, and drawing enormous 
numbers of catfish in spawning season. 
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remains. Wadi Kubbaniya today is a wilderness 
of dry sand and dark rock. But beneath the 
barren sands a team led by Fred Wendorf, an 
archaeologist at Southern Methodist Univer- 
sity, uncovered in 1982 the 20,000-year-old 
skeleton of a young man with two spearpoints 
embedded in his pelvic bones. Both bones in 
his forearm had been broken, probably from 
warding off a blow, and a spearpoint sur- 
rounded by partly healed bone was embedded 
in his upper arm. 

“He'd been in three scraps, separated by at 
least several months,” says Wendorf. “The last 
one got him.” 

Wendorf believes that as the climate dete- 
riorated, people began fighting over the scarce 
resources of the Nile. And over time the 
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conflicts intensified. At Jebel Sahaba, a 14,000- 
year-old site to the south in Sudan, Wendorf’s 
team found a graveyard filled with bodies that 
had been speared or clubbed. “It looks like 
organized, systematic warfare,” he says. 

As the global climate began warming again, 
glaciers retreated, and people moved back 


into much of Europe. In Asia new groups of 


humans were moving into Japan, possibly 
island hopping from the south. They soon gave 
rise to the first major culture there, the Jomon, 
at the end of the Ice Age 

In Europe the warmer weather brought 
abundant plant foods that fed great herds of 
reindeer and bison, which migrated along the 
ri valleys of Europe. Humans not only 
hunted the herds, they also began fishing with 
hooks, exploiting the salmon that flourished in 
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the rivers. Here in the final millennia of the Ice 
Age, a period known as the Magdalenian after 
a rock-shelter settlement called La Madeleine, 
well-fed populations rebounded, and new 
forms of social organization emerged 

Near the village of Mezhirich in Ukraine 
I visit a village complex of four huts built 
about 15,000 years ago from mammoth bones 
and tusks. Only round foundations remain. 
The huts took enormous effort, says Valeriy 
Suntsoy, a Ukrainian archaeologist. The foun- 
dations alone contain the mandibles of more 
than a hundred mammoths. These structures 
may have been an early attempt to mark the 
landscape with distinctive architecture. 

A series of pits dug into the permafrost 


near the huts may have served as fr 
where meat could be stored indefinite 
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a permanent food supply. That supply, says 
Olga Soffer, would have “tethered people to 
one location,” encouraging them to give 
up their mobility and to fall under the control 
of whoever ruled the camp—a major change 
in social organization. 


Ice Age societies elsewhere in Europe were 
also growing more complex. Sites such as the 
huge cave of Mas-d’Azil in southern France 
became gathering spots where people came to 
exchange goods and gifts or to find mates. 
They also came often to a cave called Niaux in 
the French Pyrenees. 

“It is a little spooky,” says Jean Clottes, a 
French rock-art specialist, as drops of water 
from the ceiling of Niaux Cave fall and echo in 
the cold, dark void surrounding us. For more 
than half an hour I have been following Clottes 
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ARTIFACT FROM NATIONAL ACADEMY OF SCIENCES OF UKRAINE, KIEV 


Jawbone by huge jawbone 
a hut’s outer wall once took 
shape in Mezhirich, where 
families built a cold-weather 
refuge out of woolly mam- 
moth remains. Above a base 
of mandibles at one of four 
bone huts (left), builders piled 
skulls and other large bones 
and for the roof arranged 
tusks and likely covered 
them with hides. The bones 
were probably hauled from 
a nearby “graveyard” where 
mammoth bones had accu- 
mulated. Sheltered from the 
harsh cold of the steppes, 
inhabitants skinned animals, 
repaired tools, and carved 
ivory figurines, including a 
ghostly piece shown on a 
mammoth tooth (above). 
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ever deeper into the earth, guided by the 
beams from our flashlights and our miners’ 
headlamps. Some 14,000 years ago small 
groups of Magdalenian people dressed in hides 
ventured down this same path, their flickering 
torches casting shadows on the cave walls, 
to communicate with the spirits that ruled 
their universe. 

“Imagine how this place must have seemed 
to them,” says Clottes, who has been exploring 
such sites for most of his 67 years. “They had 
entered the underworld. They must have felt 
that spirits were lurking all around them.” 

Soon those spirits begin to reveal themselves 
to us as well. At the entrance to a cul-de-sac 
known as the Salon Noir, Clottes shines his 
flashlight on the dank wall. The eyes of a bison 
glare back. 

“Ice Age people probably believed that 
animal spirits lived in the rocks,” says Clottes. 
He moves his flashlight to the bison’s hump, 
painted over a natural bulge in the cave wall. 
“See how they used the natural relie-—bumps 
and cracks that reminded them of a particular 
animal’s body—to locate those spirits?” 

Many traditional people today also think 
this way, he adds, recounting a story of Inuit 
sculptors who several years ago were brought 
to Europe from the Arctic to demonstrate their 
art. One was asked to carve a bear from a par- 
ticular rock. He refused, saying that there was 
no bear in the rock but rather a seal. 

“You must remember that Magdalenian 
populations were still very small,” says Clottes 
as we continue down into the depths of Niaux 
Cave. “They were lost in a sea of animals. And 
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FRED WENDORF (OPPOSITE) 


14,000 YEARS AGO 

NILE RIVER VALLEY 
Always a precious resource, 
the Nile River (above) flows 
stronger today than it did 
during the Ice Age. Archae- 
ologist Fred Wendorf, who in 
the 1960s excavated a remote 
Sudanese site at Jebel Saha- 
ba, speculates that popula- 
tion pressures and a scarcity 
of food on the narrow Nile 
floodplain provoked competi- 
tion that led to war. A burial 
ground from the site has pro- 
duced the earliest known evi- 
dence of organized warfare. 
Almost half the 59 men, 
women, and children found 
in the graves died violently, 
including two men whose re- 
mains are riddled with stone 
points, their positions shown 
by pencil points (opposite). 
Two children had points 
embedded in their skulls. 





Descendants of Japan’s late Ice Age people, the 
indigenous Ainu struggle to keep traces of a premod- 
ern culture alive, performing the hararaki, or crane 
dance, on Hokkaido Island. Scholars are unsure of the 
route the Ainu’s ancestors, the Jomon, took to Japan. 
However, their traditional animistic beliefs, centered 
around a bear cult, and their familiarity with travel 
by dugout canoe (right) provide glimpses of their 
ancestors’ way of life. 

Rising temperatures and the emergence of agri- 
culture and permanent settlements marked the end 
of the Ice Age, a spectacular epoch that saw our 


species—innovative, spiritual, and adventurous— 
stake its claim throughout the world. 


those animals had power. The people who 
came down here thought they could connect 
with the animals’ power by painting them.” 

Everywhere I look I see painted horses, red 
deer, ibex, and especially bison. No two look 
the same. Each is drawn with meticulous 
detail. Many of the animals have spears stuck 
in them. But Clottes doubts they symbolize 
merely hunting. “The spears are rarely located 
at the most efficient places for killing ani- 
mals,” he explains. Instead, he thinks they 
might be spiritual spears—symbolic links 
between humans and the animals. 

“We will never know the details of their 
ceremonies,” says Clottes. “But with humans 
nothing is ever obvious. Who would think by 
looking at pictures of the Crucifixion in a ca- 
thedral that the essence of Christianity is love?” 
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ITHIN A MILLENNIUM Or 

after they were painted in 

Niaux Cave, the great beasts 

were vanishing from the land- 
scape of Europe. By 12,000 years ago warmer, 
wetter weather was beginning to take hold. The 
Ice Age was ebbing. Rising sea levels swamped 
coastal regions. Forests replaced grasslands 
and open woodlands across the continent. 
As their habitats disappeared, so did the bison 
and the mammoth. 

But in some places large beasts persisted. 
The people who migrated across the Bering 
Strait discovered mammoths and mastodons. 
They found new spirit animals, including the 
bison that ranged in vast herds across the Great 
Plains. In Japan the Ainu people, direct descen- 
dants of the Ice Age Jomon culture, continued 
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to worship the bear into the 20th century. Few 
Ainu remain today, but among them are some 
who have kept the ancient beliefs alive. Shigeru 
Kayano, a 74-year-old man who grew up in a 
traditional Ainu home, has recorded 700 hours 
of recollections from elders. Over tea in his vil- 
lage of Nibutani, I ask about bears. 

“The only thing stronger on Hokkaido than 
the Ainu,” he tells me, “was the bear. The bear 
brought gifts from the gods—his fur and his 


meat. The bear’s cubs were the gods’ children.” 
Ainu villagers used to kill a female bear each 


spring, to send her spirit back to the gods. They 
would raise her cubs for several years and then 
return them to the gods as well. 

Today the Ainu no longer kill bears. They 
exhibit them. At the Noboribetsu Bear Park 
dozens of brown bears prowl open-air concrete 
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pens as tourists stream by. Most of the bears sit 
and stare at the visitors like dogs waiting for a 
treat. Some rise up on their hind legs and clap 
their big paws until a tourist tosses a carrot. In 
a nearby building a bear in a muzzle draws 
applause by walking on his front paws and by 
tossing a basketball through a hoop. 

These bears still bring gifts to humans— 
entertainment for the price of admission. 
But we have taken too much from them. As 
I watch a brown bear juggle several balls, 
I remember the Aborigine Alice Kelly telling 
me what I have lost. I see the half-human 
Léwenmensch striding through his Ice Age 
world, and I see the powerful beasts of Niaux 

ve in flickering torchlight. I glance back at 
the juggling bear and wonder where our 
modern minds will lead us next. 
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DAWN BREEZE stirs the cottonwoods as I throw a Navajo blanket 
over my horse’s back and heave on the saddle. Light strikes the 
canyon rim, igniting the treetops in a burst of spring green. 
With one night behind us in Forbidding Canyon we're ready to 
climb the mesa trail. 

Our destination lies just beyond Cummings Mesa on Navajo 
lands along the border of Utah and Arizona. We're headed 
across remote and rugged Rainbow Plateau, a maze of sand- 
stone knobs, forgotten Navajo trails, and treacherous gorges 

called slot canyons. The contours the slots carve in the rock are so fluid, 
so graceful, that it’s easy to forget the violent forces that created them— 
raging floods that rise from nowhere with the sudden, heavy rainstorms 
that scour the plateau. 

Few have ventured into the western canyons of the Rainbow Plateau, 
but for me this is not the first time. Twenty years ago I entered one of the 
finest of the slots—West Canyon, which slices through a remote western 
part of the plateau—during an overland trek from the south. On that 
trip I avoided the slot’s tight upper narrows and ultimately was chased 
out of the lower canyon by a flash flood. But what I saw was enough to 
keep me dreaming of a return. 

When Bill Hatcher, a photographer and a friend, mentioned his fasci- 
nation with this country, we pulled out the maps. We would begin our 
exploration at the end of a sandy track below Navajo Mountain and 
cover the first ten miles to the top of Cummings Mesa on horseback, 
then continue on foot to a base camp near the east rim of West Canyon 
some four miles from the canyon head and about five from the southern 
edge of Lake Powell. From that point we would hike on high ground to 
the canyon head and then descend the winding narrows of the canyon’s 
upper section, swimming through pools of early spring snowmelt and 
rappelling down a succession of steep drop-offs. After that we would 
take another day to traverse the lower narrows to the end of the canyon. 

By full morning light the animals are saddled and packed, and we are 
ready to start up the trail to 
the top of the mesa. With us 
are two Navajo guides, Jim 
Begishe and Leo Manheimer; 
a naturalist named John 
Manygoats; Tony Williams, a 
former park ranger and river 
guide; and Tyler Williams, a 
river guide with a passion for 
canyons. The pace quickens as 
horses and pack animals swing 
into line, threading their way 
between sand and _ layered 
sandstone. The air is hazy with 
dust kicked up by the wind. A 
line of tabular cliffs stretches 
along the western horizon; to 
the northeast stands Navajo 
Mountain, bulging dark as a 
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“These canyons kept 
me from being 
shipped off to Anglo 
boarding school,” 
says Buck Navajo, 

a shepherd who 
lives in a traditional 
hogan. As a boy he 
hid out near Navajo 
Mountain to dodge 
Bureau of Indian 
Affairs truant round- 
ups. An old sheep 
trail leads hikers 
out of West Canyon 
(facing page), where 
prehistoric Anasazi 
images now serve 
as an exit sign. 


rain cloud. Our trail meanders from mountain to mesa, where bare 
sandstone tosses in waves and sunken troughs, a sea of ancient dunes 
turned to rock. At the foot of Cummings Mesa we halt to tighten cinches 
and retie loads for the ascent. 

The mesa trail angles back and forth, growing steeper; the horses pick 
their way up the talus and into the cliffs. We dismount and walk as the 
animals lunge up to precarious rock shelves. Hot breath from my horse’s 
muzzle brushes my neck as I maneuver to keep in front. 

At a steep switchback where the trail squeezes between a boulder and 
the cliff face, the lead mule balks, bringing everything to a standstill. The 
loss of momentum sends a ripple of confusion through the string, and 
the horses stir uneasily, sidestepping, some trying to turn back while 
others crowd forward and bunch up at the turn. The Navajo guides 
begin to shout to each other. 

A horse rears, backing toward the edge of a sheer drop. Its back legs 
slip over the edge. Tyler and Jim hang onto the reins with all their 
strength, leaning into the ground as the horse struggles to find a pur- 
chase. And then the horse is gone. 

Tyler and John backtrack down the trail to retrieve the saddle from 
the horse, dead on the rocks below. With the loss hanging heavily over 
us, we spread out and continue to the mesa top. “What a day,” sighs John. 
“What a day.” 

By noon we reach Jim Begishe’s hogan, at one of the most isolated 
camps on the Navajo Reservation. This is where the trail ends and where 
we leave the horses and the two guides. We walk to the far edge of the 
mesa to look for the route—the vestige of a trail washed out years ago— 
that we'll use to shuttle loads of equipment and supplies to the base 
camp we will set up at West Canyon, 1,400 feet below. 








Scorr Tuysony’s work has appeared in National Geographic books and in 
National Geographic Traveler. Bit. Hatcuer photographed “Biking Across the 
Alaska Range” for the May 1997 issue of NaT1oNAL GEOGRAPHIC. 
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Before us stretches a rockscape flooded with light. Everything lies 
open, pared down to sky and stone. I try to trace the narrow canyon pas- 
sage, but the rolling slickrock hides much of its course as it twists and 
falls and twists again for more than ten miles to Lake Powell. 

During the 1920s Charles Bernheimer, a wealthy New Yorker, made 
half a dozen expeditions to this area. On his 1921 expedition he hoped 
to pioneer a western approach from Forbidding Canyon to Rainbow 
Bridge. In an account he wrote for NATlonaL GeoGrapuic in March 
1923, he blamed his failure on “lack of food and feed, horseshoes, tools, 
and explosives.” 

He returned in 1922 with a string of 28 animals, seven men, and a 
load of dynamite, TNT, and black powder. Rounding Navajo Mountain, 
Bernheimer reached Rainbow Bridge from the south—after six days 
of earthmoving. 

Since dynamite exploration is no longer considered good form, we 
will make our way as modern canyoneers, traversing the canyon by 
climbing, rappelling, and swimming. Our gear, adapted from equip- 
ment used by rock climbers and cave explorers, includes dry suits, ropes, 
headlamps, and two-way radios. 


NDER A STRAIGHT-UP SUN that bleaches the sandstone to hues of 


pale ocher and ash gray, we shoulder our backpacks with the first 
load of supplies and equipment and descend to our base camp. By 
dusk, when we reach the camp with our last load of the day, the 
yellows and reds around us are so deep they seem to seep from the 
heart of the rock. Surrounded by a vast expanse of slickrock domes 
above a dark cleft leading into the main canyon, we shake out our 
sleeping bags and sleep. 
After retrieving the last of our supplies the next morning, we scout 
the branches of West Canyon until we find the best entry into the upper 
section. It’s so narrow the cleft disappears in swells of bare sandstone. 


SLOT CANYONS 


is) 


w 





Ancient sand dunes 
turned to stone sur- 
round Navajo Moun- 
tain (above). Some 
five million years of 
rainwater and snow- 
melt cut canyons 
through the porous 
red rock. Viewed 
from above (facing 
page), a half-mile- 
long stretch of slot 
canyon—plunging 50 
feet or more in some 
places—is intersected 
by a shorter slot. 
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Bernheimer does not mention this canyon in his diary, but he skirted it 
on “the most dreadful trail I have ever crossed.” 

We fall asleep under a clear sky, but by dawn the weather has shifted. 
At breaking light, rain clouds are gathering to the south over country 
that drains toward the canyon. Sipping coffee, we weigh the risk of 
descending through the upper slot, about two hours from camp. We 
know the canyon contains abrupt drop-offs, but we don’t know how 
many or what other obstacles we might encounter: chockstones, as 
boulders wedged between the walls are called, tangles of driftwood, or 
plunge pools—deep basins carved by waterfalls. 

The biggest mistake a canyoneer can make is to descend without the 
option of backtracking. In the fall of 1996 John Ey, a photographer from 
Tucson, entered a slot canyon north of here known as Brimstone Gulch. 
Certain he could find a way through, Ey lowered himself over an eight- 
foot cliff and let go. Hours later and totally exhausted, he found himself 
trapped in a rock chamber five feet long, three feet wide—and 60 feet 
tall. Dressed in shorts and a T-shirt, he had only five ounces of water and 
a few bites of a sandwich left. It was Tuesday, and no one expected him 
home until midnight Sunday. 

“The nights were absolute terror,” Ey recounted. “The time went so 
slowly there’s almost no way to describe it.” He shivered so violently he 
could not fall asleep. Dozing off at last, he would wake with a start, pray- 
ing it was morning. “Then I'd look at my watch, and only 10 or 15 min- 
utes had passed.” He was so thirsty he forced himself to cry so he could 
lick the tears from his fingers. 

Eight days after Ey entered the canyon, a search team using dogs 
reached the rim above him. They hauled him out with ropes—just in 
the nick of time. “That night,” Ey said, “it dropped into the 20s, and the 
next day it snowed.” 

Ey was lucky. A group of hikers in Antelope Canyon, on the outskirts 
of Page, Arizona, on August 12, 1997, was not. A flash flood born of a 
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With a spider’s 
agility, canyoneers 
Eve Tallman, at top, 
and Glenn Rink inch 
their way down a 
20-foot-high chute 
in a side slot of 
West Canyon. Such 
climbing is not for 
novices. Says Tall- 
man: “Going up is 
only half the story.” 
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cloudburst over Kaibito Plateau, 15 miles away, sent so much water 
pounding through the tight gorge that it swirled 80 feet up the rock 
walls. The hikers, mostly young European tourists, had paused inside 
the canyon to pose for photographs. Francisco Quintana, their guide, 
heard the roar of the oncoming flood and wedged himself and two 
others into a cliff face. Moments later, the muddy torrent arrived and 
shot Quintana a quarter mile through the canyon in just seconds. When 
it was all over, he was the only survivor. 


ATCHING THE STORM BREWING over Rainbow Plateau, we decide we 
have enough time to push ahead into the upper narrows if we split 
up for a quicker descent. Bill and Tyler will attempt to traverse the 
entire length of the upper canyon. Tony and I will accompany them 
part of the way, carrying ropes to support their effort, then climb 
out. John will remain on the rim with a radio, watching the weather. 

On the canyon floor the four of us pull on our dry suits and climb 
down into the first pothole, a basin scoured into the bedrock by water- 
swirled sand and rock. Here at the bottom of the slot thick twilight lasts 
all day, and meltwater fills much of the sunken corridor. As we wade 
belly deep, the passage narrows and our view of the sky constricts to a 
vein of blue. Water deepens below the pour-offs. To swim the pools, we 
push waterproof packs in front of us for flotation. John’s voice crackles 
over the radio. “Still the same,” he says. “Clouds still forming.” 

Reaching a break in the east wall, where the canyon begins to close in 
even tighter, Tony and I hand off the ropes and climb out. Tyler and Bill 
are on their own now, passing into the deepest section, where radio con- 
tact is broken. 

As we work our way along the rim above, Tyler and Bill enter a dark 
passageway. High walls press so close together at one point they have to 
take their packs off and twist sideways to fit through. They reach a log- 
jam that plugs the narrows and toss their packs over the tangle of debris, 
then tunnel underneath. For several hours the two carry on, rigging 
ropes at six separate drops. The last rappel lands them in a deep pool. 

There are no escape routes in this section of the canyon, but farther 
down in the lower narrows a few Navajo sheep trails reach the canyon 
floor. Once Bill and Tyler complete the upper narrows, they find a 
sheep trail to the rim, where they join us as evening approaches. If 
the weather holds, we'll move camp into the canyon tomorrow and 
complete the descent through the lower narrows in one long day. 

Rain falls in the evening, and clouds mass on the horizon the next 
morning, the beginning of the fifth day. We postpone our descent and 
head off to explore some of the surrounding country. By nightfall, as the 
storm arrives, we are camped at the rim of a distant slot canyon. 
Thunder rumbles, and a soft rain turns into a cold downpour. 

In the dark before dawn I hear a sustained, high-pitched roar coming 
from the gorge, like a wind blowing steadily but never coming close. The 
canyon below us is flashing. The air hangs heavy with moisture, sharp- 
ening the scent of wet sand and juniper. A few hours later, at daybreak, I 
angle down the wet slickrock to watch the floodwaters pour over a cliff 
and cascade into a chain of bedrock basins. In a few hours only damp 
sand will remain. 

Three days later we return to West Canyon to complete our descent. 
At our old camp our tracks have disappeared from the sand—a flood 
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“Sometimes you 
have to swim right 
into it,” says Eve 
Tallman, crossing 
a debris-choked 
pothole in Navajo 
Canyon. Rain leaves 
a shine on the cliffs 
(above) and washes 
leaves, branches, 
dirt, and even dead 
animals into canyon 
recesses. The muck 
stagnates until the 
next downpour 
flushes it out, anda 
new cycle begins in 
these back alleyways 
of canyon country. 
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has swept through. We move camp down to a wide pocket in the main 
canyon for an early start in the morning. 

At dawn, clouds are rolling above the rim again. Bill and I decide to 
set out without the others. If all goes well, we will reach Lake Powell and 
return by dark. We're racing the weather, glancing back at the sky as we 
push ahead. The stream channels through a narrowing passage, and the 
cliffs vault 400 feet overhead in endlessly curving faces. A recent flood 
churned through this gorge, leaving uprooted trees wedged across the 
narrows and driftwood jammed high above where we are now. 

Bill, in the lead, steps into a deep patch of quicksand and sinks almost 
to his waist. Instinctively, he hands me his camera for a shot and then 
tries to extricate himself. He pulls out his right leg but can’t budge the 
left. I begin digging, but under a foot of flowing water the hole quickly 
fills back up. I scoop sand with both hands as Bill leans forward. Finally 
the suction breaks, and he’s free. “Maybe,” he says, “I should take up 
wedding photography.” 

Five hours after leaving camp we exit the last narrows, a fluted chan- 
nel augered through red bedrock. Pressed into the damp sand in front 
of us are fresh footprints and the tracks of a dog, most likely a boating 
party up from Lake Powell—the flooded core of Glen Canyon. We 
round several more bends and reach the lake’s high-water mark. 

The threat of flooding makes it too dangerous to return the way we 
came. Bill spots a vertical crack leading to a break in the cliff above. 
Wedging into the crack, I press my back against one wall and my feet 
against the other and inch my way up. Bill leads the next climb up a set 
of ancient Indian hand- and footholds. We soon top the cliff and pause 
before starting back to join the others. 

A slickrock expanse opens around us. Shadows from passing clouds 
race across the surface as the wind picks up and raindrops slap the 
ground. We begin our long journey across the Rainbow Plateau, keeping 
to a high route. In the canyon below, the water rises. oOo 
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KOLB BROTHERS, 


@ FROM THE GEOGRAPHIC ARCHIVES 
Rock of Ages 


This boulder wedged in a slot canyon along North Bass Trail was a 
Grand Canyon tourist attraction around 1905, when this photo was 
made, and remains one today. At that time photographers Ellsworth 
and Emery Kolb had a trailside darkroom below the South Rim to 
sell “instant” portraits of muleback visitors. Many of the chasm’s 
nooks were first explored and photographed by Ellsworth. When 
Emery showed their photos at the Society in 1913, “two hundred of 
our members who were unable to find seats, both at the afternoon 
and evening meetings, were content to stand through the entire lec- 
ture,” noted Editor Gilbert H. Grosvenor, who published this image 
in “Experiences in the Grand Canyon,” in August 1914. 





NATIONAL GEOGRAPHIC, JULY 2000 
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amateur astronomy yet.” — sky & Telescope magazine 
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The Damage Done 


“T never saw anything like the loss 
and destruction I saw in Turkey 
after the earthquake,” says Geo- 
GRAPHIC illustrations editor Bert 
Fox (right, at left), “and I never 
saw people so brave in the face of 
such loss.” He joined photogra- 
pher Reza, at center, and writer 
Rick Gore, at right, for a week 
last summer to cover the disaster 
for this issue. Rick describes the 
collapse of this apartment build- 
ing at Gélciik in his article. 

Arriving near the epicenter 
three days after the earthquake 
occurred last August, the three 
men traced the damage along 
the North Anatolian Fault. They 
never got used to seeing such 
devastation—or smelling it. 

“Because of the risk of disease, 
we had to wear face masks all 
the time, but they could do only 
so much,” says Bert. “The odor 
of death would still be on my 
clothes and skin when I got 
back to the hotel in Istanbul 
at night. You can’t take a long- 
enough shower to wash off that 
smell,” he adds. “I still have 
nightmares.” 









AYDIN KUDU 


Stumped by Australian Logging 


Environmental activist Kevin Briand, featured 
in this issue’s article on Australia, spent two 
months on a tiny platform a hundred feet up 
a centuries-old karri tree to protect part of 
Western Australia’s Lane Forest from clear- 
cutters. But when Kevin finally climbed down, 
the loggers moved in. He returned in Decem- 
ber (left) to find what remained of the tree 
that had once been his home. Kevin isn’t 
against all logging. He and other Australian 
tree sitters, he says, want to “stop the clear- 
felling and protect ancient for 
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BEHIND THE SCENES 








@ EXPLORERS-IN-RESIDENCE 


This year the National Geographic 
Society expanded its Explorer-in- 
Residence Program to include 
representatives from seven differ- 
ent areas of scientific exploration. 
Beginning this month, Behind the 
Scenes will profile each program 
participant. 
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assign- 

*y visit Vir- 

| ginia surgeon Ed Lane, 

at right. He’s a certified 

__ diving teacher who got 
involved with the hic 
| 15 years ago through diving 


pees 


enthusiast—and frequent 
contributor—Flip Nicklin. 
Now Ed’s backyard pool is a 
scuba classroom and under- 
water camera testing site. He 
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Jane Goodall: 
Primarily Primates 


Forty years ago this month Jane 
Goodall arrived in the Gombe 
Stream Game Reserve (today 
Tanzania’s Gombe National 
Park)—with her mother. Offi- 
cials there wanted to be sure that 
the young woman studying wild 






even plans breaks from his. 
medical practice to help out 
on our underwater stories, 
and he once saved a man’s life 
while in the field with pho- 
tographer David Doubilet. 
TEXT BY MAGGIE ZACKOWITZ 


JOHN GIUSTINA 
chimpanzees wouldn't be alone 
in the wilderness. Four months 
later the senior Goodall returned 
to England, but Jane stayed on, 
with National Geographic’s 
sponsorship beginning in 1961. 
Her project, which she and men- 
tor Louis Leakey felt would last 
ten years at most, has stretched 
across decades as the longest 
study of any animal species in its 
natural surroundings. Jane’s role 
has also grown. Today she spends 
most of the year traveling to pro- 
mote worldwide habitat conser- 
vation, a key element of her term 
as an explorer-in-residence. 
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Call: 1-800-NGS-LINE 
(1-800-647-5463) 

Toll free from U.S., Canada 
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8:30 a.m.—7 p.m. ET, Sat. 

For a free catalog call: 
1-800-447-0647 

Special device for the 
hearing-impaired (TDD) 
1-800-548-9797 

Write: 

National Geographic Society 
PO Box 98199 

Washington, DC 20090-8199 
Internet: 
www.nationalgeographic.com 
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America’s Patchwork 


of Colloquialisms PRONUNCIATION OF 
P - “GREASY 

What is your name for a big * Greecy 

oblong sandwich? If your answer ° Greazy 


is hoagie, you probably hail from 
Pennsylvania or New Jersey. If 
you call it a hero, odds are you're 
a New Yorker. If you say poor 
boy, you're most likely from 
Louisiana or another Gulf state. 
The maps at right, distorted to 
give states prominence relative 
to their population rather than 
their geographic area, reveal the —_ yarMoNIcA 
United States as a multilayered — Mouth organ « 
patchwork of regional terms, the French harp e 
roots of which are deeply en- 
meshed in ethnicity, settlement 
patterns, and migration routes. 
More than a thousand such 
maps pepper the pages of the 
Dictionary of American Regional 
English. DARE is a massive on- 
going enterprise that has yielded 
three thick volumes, with two 
more yet to be published. 
Frederic G. Cassidy, the chief 
editor or high-muck-a-muck 
(according to his dictionary, var- 
iations include muckety-muck 
and monkey-monk), began plan- 
ning the project in 1963. Reams 
of data are still being sifted from 
interviews conducted with 2,777 
people from 1,002 communities One old cat « 
nationwide between 1965 and Cork ball « 
1970. Each dot on the maps rep- Round-town « 
resents a community. Etoile e 
Happily, regional variations 
persist despite our geographic 
mobility. DARE taps this 
resource by posting puzzling 
words on its website—http:// 
polyglot.lss.wisc.edu/dare/dare 
-html—where people can report 
on usage in their home areas. 


* Goose-drownder 
* Toad-strangler 
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other dry cat food has ever gone before. 
The fact is, cats love the taste of fish. 
So it only made sense to use real fish in 
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brand Salmon & Tuna Flavor is the 
only dry cat food with real salmon 


and tuna in every bag. Not fish 
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meals. Not oils. And the rich, tasty flavor 
of salmon coupled with the leanness 
of tuna is an unbeatable combination. 
It’s also a naturally healthy one. But 
then, that’s what happens when your 
ingredients are supplied by fisher- 
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